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1.0 INTRODUCTION 

A long-term groundwater monitoring program is required as part of the remedy for the 
American Chemical Service, Inc. (ACS) National Priority List (NPL) Site, in Griffith, 
Indiana. Groundwater monitoring has been conducted periodically since the remedial 
investigation in 1988. Monitoring wells have been added to the monitoring network during 
several groundwater investigations. The present groundwater monitoring network consists 
of 44 monitoring wells, 106 piezometers and 12 staff gages. Twenty-three monitoring 
wells are screened in the upper aquifer and 21 are screened in the lower aquifer. 

The first four quarterly sampling events conducted in 1996 and 1997 were used to establish 
a baseline of groundwater quality and to document the groundwater flow system and 
hydraulic gradients in the upper and lower aquifers. An interim long-term groundwater 
monitoring plan (interim monitoring plan) was developed to define the required 
groundwater sampling necessary during the remedial design phase. This interim 
monitoring plan was submitted to the U.S. Environmental Protection Agency (U.S. EPA) 
and the Indiana Department of Environmental management (IDEM), and approved in 1998. 
Groundwater monitoring has been conducted quarterly under that plan since that time. 

To date, five years of quarterly and semi-annual monitoring data have been collected from 
the ACS groundwater monitoring network under the approved plan, and these results 
provide a strong basis for developing an efficient long-term monitoring program for the 
Site. The purpose of this report is to present updated monitoring objectives and to outline a 
revised Groundwater Monitoring Plan (the Plan) which will be appropriate for the long­
term monitoring of groundwater quality and evaluation of remedial measures carried out at 
the Site. 

The Plan is to be used in conjunction with the U.S. EPA-approved Quality Assurance 
Project Plan (QAPP), the Field Sampling Plan (FSP), and the Site Safety Plan (SSP) 
Addendum. The QAPP, approved by the agencies on November 19, 2001, is a stand alone 
document and covers the groundwater monitoring program, effluent and off-gas sampling 
for the treatment plant and In-Situ Soil Vapor Extraction (ISVE) system, and the PCB­
impacted soil confirmation sampling. The sampling protocols and health and safety issues 
for the groundwater monitoring activities are outlined in the FSP and SSP Addendum, 
which are included as Appendices in this document. 

This report is presented in the following sections: 

• Section 2 summarizes the components of the current groundwater monitoring plan 
and provides an evaluation of the findings from the past five years of monitoring; 

• Section 3 describes the proposed revisions to the Plan; and 

• Section 4 provides the references cited in the report. 
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2.0 EVALUATION OF THE CURRENT GROUNDWATER MONITORING PLAN 

The Remedial Investigation (RI) was conducted at the ACS Site between 1988 and 1990. 
It consisted of three phases designed to identify source areas and map the extent of impacts 
to groundwater in the upper and lower aquifers. The Record of Decision (ROD) required 
additional investigations to map the extent of groundwater impact in both the upper and 
lower aquifers. Further groundwater investigations were conducted in accordance with the 
ROD and additional upper and lower aquifer monitoring wells were installed during 1996 
and 1997. 

These investigations were used to develop a more thorough understanding of the 
groundwater tlow system and to determine the characteristics and the extent of impacts to 
the groundwater. The hydrogeologic setting and the groundwater monitoring results are 
summarized in the following sections. 

2.1 HYDROGEOLOGY 

2.1.1 Aquifer Characteristics 
There are two aquifers of concern at the ACS Site: an upper water table aquifer and a lower 
confined aquifer. Both aquifers consist of fine to medium-grained sand with some silt and 
gravel. The aquifers are separated by a clay confining layer. The ground surface elevation 
at the Site ranges between 630 and 650 feet above mean sea level (amsl). Bedrock is 
located at an elevation of about 550 feet amsl. The two aquifers and the clay confining 
layer comprise the approximately 100 feet of alluvial material overlying the bedrock. 

The water table in the upper aquifer ranges between 630 and 635 feet amsl. The top of the 
clay confining layer marks the base of the upper aquifer. It is located at approximately 
620 feet amsl. Therefore the saturated thickness of the upper aquifer ranges between 10 and 
15 feet. 

The lower aquifer is confined beneath the clay layer. The top of the clay layer is generally 
found within a foot or two of the 620 foot elevation, so it is the bottom elevation of the clay 
layer that determines the overall thickness of the confining layer. In general the clay layer 
is thickest toward the south and east end of the Site. It is less than five feet thick northwest 
of the Site fnear MW lOC), and greater than 25 feet at the south end of the Site (near 
MW28). Borings at the perimeter of the ACS facility indicate that the clay confining layer 
could be ten or more feet thick beneath the ACS facility itself. 

The regional groundwater flow in the upper aquifer is generally from east to west. At the 
ACS Site, the upper aquifer groundwater flow is diverted to the north and to the south by 
the barrier wall, installed in 1997 as part of the ACS final remedy. Groundwater flow in 
the lower aquifer is northward with an average hydraulic gradient of 0.0004 as measured 
over the past five years. There are strong downward vertical gradients from the upper 
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aquifer to the lower aquifer across the clay confining layer. Gradient values range from 
less than 0.5 to greater than I, depending upon the thickness of the clay layer. 

2.1.2 Extent of Groundwater Impacts 
Waste was buried at the Site in four general areas: the On-Site Containment Area (ONCA), 
the Off-Site Containment Area (OFCA), the Still Bottoms Area, and the Kapica-Pazmey 
Dmm Recycling Area. The monitoring database from past investigations indicates upper 
aquifer impacts extend southeast from the OFCA and north and west from the active ACS 
facility. The only observed lower aquifer impacts appear to be related to faulty monitoring 
well construction at MW09, ATMW4D, and W-1. MW09 was replaced with MW09R in 
1998, and ATMW4D and W-1 were abandoned and replaced with .\1.W56 in 2001. 
Concentrations have since been observed to decrease at both locations. 

Stabilization measures for the upper aquifer were completed in 1997. These include the 
construction of a 4,500 foot barrier wall with extraction system (BWES) and a perimeter 
groundwater containment system (PGCS). The barrier wall was keyed into the upper clay 
confining later, isolating the areas of buried waste on the inside. The PGCS is a 1 ,500-foot 
long groundwater collection trench, constructed to prevent further off-site migration of 
contaminated groundwater in the upper aquifer. 

An interim monitoring plan was developed in 1998 to focus the monitoring program during 
the remedial design stage of the ACS Project. The following section provides a description 
and evaluation of this plan. 

2.2 EVALUATION OF THE INTERIM MONITORING PLAN 

2.2.1 Objectives 
Eight Site-specific objectives were developed for groundwater monitoring activities during 
the remedial design and remedial action. Six of these objectives pertained to groundwater 
monitoring outside of the barrier wall, while two pertained to treatment plant influent and 
effluent sampling'. The groundwater monitoring objectives are listed below: 

I) Collect water level data to monitor groundwater flow in the upper and lower 
aquifers and calculate the hydraulic gradients between the aquifers. 

2) Collect water level data to document the performance of the PGCS and BWES and 
to evaluate changes in the groundwater flow system resulting from the remedial 
actions. 

3) Collect and analyze groundwater samples from upgradient monitoring wells in the 
upper and lower aquifer to document background groundwater quality. 

' These two objectives are specifically applicable to the monitoring of the groundwater treatment plant 
(GWTP) at the Site and as such, they are addressed in the GWTP report, which is completed each quarter and 
submitted separately to the agencies. 
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4) Collect and analyze groundwater samples from the monitoring wells at the 
downgradient boundaries of the Site to closely monitor the status of the boundaries 
of groundwater impacts. 

5) Collect and analyze groundwater samples from the interior of the areas of 
contaminated groundwater to document how concentrations change with time and 
in response to the remedial actions. 

6) Assess progress toward attaining cleanup objectives in contaminated areas. 

2.2.2 Components 
The following components were included in the interim monitoring plan to meet the 
ob_1ectives outlined above: 

• Water levels monitored every quarter at 67 wells, 106 piezometers, and 12 staff 
gauges, and this data used to develop groundwater elevation contour maps and 
calculate hydraulic gradients. 

• Two major sampling events conducted annually at 44 monitoring wells in the 
groundwater monitoring network (23 upper aquifer and 21 lower aquifer monitoring 
wells). 

• Samples from the 44 wells analyzed for full-scan Target Compound Listffarget 
Analyte List (TCLff AL) parameters during one of the major annual sampling 
events. 

• Samples from the same 44 wells analyzed for indicator volatile organic compound 
(VOCs) and two metal analytes during the second of two major annual sampling 
events. 

• Samples from three monitoring wells which showed concentration variability 
during the baseline sampling events analyzed for indicator compounds on a 
quarterly basis. 

• Up to five residential wells near the ACS Site sampled annually for full-scan 
TCLffAL parameters. 

In the upper aquifer, groundwater sampling was focused on three impacted areas: North, 
West, and Southeast, each of which is downgradient of source areas defined within the 
ACS Site. In each area, certain wells were designated as upgradient, downgradient, and 
interior to the area of groundwater impacts. The purpose was to monitor the boundaries of 
the contaminant plume and provide early warning of any expanding contamination. 
Additionally, the interior wells were sampled to look for effects of the BWES and PGCS 
on contaminant cleanup. 
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Lower aquifer monitoring was conducted to document upgradient and downgradient water 
quality, and also to evaluate the groundwater quality trends in the MW09 area where 
impacted groundwater leaked from the upper aquifer to the lower aquifer along the well 
casing. More recently, MW56 has been installed to monitor the impacts of the apparent 
cross-aquifer migration at the northwest corner of the ACS Site at ATMW4D and W-1. 

2.2.3 Findings 
Seventeen rounds of quarterly groundwater monitoring have been conducted since late 
1996. Rounds l through 4 were the baseline sampling events, conducted in 1996 and 1997. 
Rounds 5 through 17 were conducted under the interim monitoring plan. The 17'h round of 
sampling was completed in June 2001. 

Five years of results have confirmed consistency in the flow systems and water quality of 
the upper and lower aquifers: 

• The groundwater flow directions and hydraulic gradients in and between the upper 
and lower aquifers remain similar from one season to the next and from one year to 
the next. 

• The contaminants in groundwater are a relatively small suite of VOCs. 

• Concentrations at a few wells exhibit variable results that are, for the most part, 
attributable to seasonal variations. These wells are located in the internal part of the 
plume. 

• The extent and characteristics of the impacted groundwater zones appear to have 
stabilized. 

These findings are described in more detail below: 

2.2.3.1 Groundwater Flow 
Since the completion of the barrier wall and PGCS in 1997, groundwater flow in the upper 
aquifer has been very consistent. Regional groundwater is generally from east to west in 
the vicinity, being diverted around the Site to the north and south by the barrier wall. 
To the north, groundwater flow is contained by the PGCS. The groundwater hydraulic 
gradient in the wetlands west of the Site is relatively flat. At the south end of the Site, the 
groundwater flow directions are to the south and southeast. 

In the lower aquifer, groundwater flow has been consistently northward with an average 
horizontal gradient over the past five years of 0.0004 ft/ft. Measurements of the vertical 
hydraulic gradient in the lower aquifer have been low and directionally variable, and do not 
indicate a prevailing trend. 

The vertical gradient calculated between the upper and lower aquifer indicates that a strong 
downward gradient exists between the aquifers across the Site. The average groundwater 
eleYation in the upper aquifer IS approximately 630 feet and the average groundwater 
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elevation in the lower aquifer is approximately 620 feet. This ten foot drop in groundwater 
level occurs across the clay confining layer. It results in a downward gradient from less 
than 0.5 to more than I, depending upon the thickness of the clay confining layer at the 
measured location. 

2.2.3.2 Groundwater Contaminants 
During the RI and in the investigations following it, groundwater samples were analyzed 
for a broad range of parameters including volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), pesticides and poly-chlorinated biphenyls (PCBs), and 
. . 
1norgamcs. 

A statistical summary of the detections of organic compounds in upper and lower 
monitoring wells is provided in Tables 1 and 2. These tabulations list the total number of 
samples collected and the number of times each compound has been detected since the 
initiation of the RI in 1988. The compounds are sorted by frequency of detection, and 
include the maximum and minimum detections for the compound. These analyses are 
summarized below: 

Upper Aquifer (See Table 1) 

YOCs 
• Benzene was detected in 45% of the samples, and chloroethane was detected m 

40% of the samples. 

• Methylene chloride and acetone were detected in 20% and 17% of the samples, 
respectively. Sixty-six percent of these detections occurred during two of the 
17 sampling rounds, rather than occurring consistently throughout all sampling 
rounds. During these two sampling rounds, these compounds were detected in field 
blanks, trip blanks, and method blanks, indicating that these detections were due to 
lab contamination. Detections of these compounds in other sampling rounds have 
also been the result of lab blank contamination. All detections of these compounds 
since 1998 have been below U.S. EPA cleanup levels. 

• Several chlorinated hydrocarbons, such as trans-1 ,2-dichloroethene, 
1,2-dichloroethane, and vinyl chloride, were detected in 15% or less of the samples. 
Many of these compounds were detected in samples where benzene and 
chloroethane were detected, but at concentrations below the detection limit (usually 
10 flgiL). 

• Chlorobenzene was detected in 10% of the samples; all of these detections were at 
two wells, MW12 and MW45. 

• Xylenes and Ethylbenzene were detected in 8% and 6% of the samples, 
respectively; all of these detections were at wells MW06 and MW45, which are 
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• 

SVOCs 

interior wells (inside the plume) located south of the Site. These compounds are 
possibly related to activities at the Town of Griffith municipal garage with its 
underground tanks and vehicle maintenance, which is also upgradient of these 
wells. 

Several compounds detected in ll% or less of the samples were detected below the 
detection limit (usually lO JlgfL) or in random assortments of wells, rather than at 
wells with detections of benzene and chloroethane. 

• Phenols and bis(2-ethlhexyl)phthalate were detected in 32% and 16% of the 
samples, respectively. These compounds were detected in all Site wells, and were 
found to be related to the type of tubing used during initial sampling events rather 
than Site-related impacts. After this tubing was replaced, detection of these 
compounds was infrequent and usually below the detection limit. 

• Bis(2-chloroethyl)ether was detected in 27% of the samples; the consistent 
detections were in wells M-4S, MW06, MW19, MW45, MW48, and MW49, all of 
which are interior to the contaminant plume. 

• 2,2'oxybis(l-chloropropane) was detected in 12% of the samples; the consistent 
detections were in interior wells MW19, MW45, and MW49, and in upgradient well 
MW12. 

• Several compounds detected in I 0% or less of the samples were detected below the 
detection limit (between lO JlgfL and 30 JlgfL) or in random wells, rather than at 
wells with detections of benzene and chloroethane. 

PCBs 
• There was only one detection of PCBs during the 17 rounds of sampling, indicating 

that PCBs are not compounds of concern in groundwater at the Site. 

Pesticides 
• Pesticide compounds were detected in less than 9% of the samples, and the 

detections did not correspond to wells with VOC contamination. 

• Pesticides and herbicides are commonly used in the area, and are not related to Site 
activities. 

Lower Aquifer (See Table 2) 

VOCs 
• Benzene was detected in 21% of the samples, and chloroethane was detected m 

18% of the samples. 
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'""" 
• Acetone and methylene chloride were detected in 16% and 15% of the samples, 

respectively. As mentioned above, these compounds were related to lab 
contamination and have been below U.S. EPA cleanup levels since 1998. 

• All other compounds were detected in 6% or less of the samples; these compounds 
were often detected below the detection limit (usually 10 Jlg!L) or in a random 
assortment of wells, rather than at wells corresponding with detections of benzene 
and chloroethane. This low number of detections indicates that the detections were 
random. 

SVOCs 
• Phenol and bis(2-ethlhexyl)phthalate were detected in 41% and 31% of the samples, 

respectively. These compounds were detected in all wells, and were found to be 
related to the type of tubing used during initial sampling events rather than Site­
related impacts. Since this tubing was replaced, detections of these compounds are 
infrequent and usually below the detection limit. 

• Bis(2-chloroethyl)ether was detected in 9% of the samples; the consistent detections 
were in :\1W09 and its replacement well MW09R. 

• Isophorone was detected in 8% of the samples; the consistent detections were in 
wells MW09/09R and MW53, and all detections were below the detection limit 
(usually 10 JlgiL). 

• All other compounds were detected in 2% or less of the samples. 

PCBs 
• There were no detections of PCBs in lower aquifer wells at the Site. 

Pesticides 
• Pesticide compounds were detected in less than 10% of the samples, and were 

almost always detected below the detection limit. Also, the detections did not 
correspond to wells with VOC contamination. 

• Pesticides and herbicides are commonly used in the area, and are not related to Site 
activities. 

These tabulations show that the characteristic organic contaminants for the Site are VOCs, 
and the most consistently detected VOCs are benzene and chloroethane. The results also 
show that SVOCs, PCBs, and pesticides have not migrated away from the source areas in 
the groundwater, and are not of concern or are not related to Site activities. Only 
bis(2-chloroethyl)ether was detected consistently, and its detection corresponds with areas 
of \'OC contamination. 

Several metals have been detected in groundwater samples at the Site, but the detections 
have been inconsistent and appear to be naturally occurring, possibly related to changes in 
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the aquifer chemistry due to natural degradation of the organic compounds. Specifically, 
concentrations of arsenic and lead in groundwater have been the main inorganic concern at 
the Site. Concentrations of arsenic in groundwater samples from three upper aquifer wells, 
MW06, MW15, and MW43, have consistently exceeded the U.S. EPA MCL for arsenic. 
Exceedances of arsenic have occurred at a few other wells; however, these exceedances 
have occurred either inconsistently or not in the past three years. Most exceedances of the 
\1CL for lead occurred during 1996 and 1997. Since 1998, only 2 exceedances have 
occurred, and these were in two different lower aquifer wells. 

2.2.3.3 Upper Aquifer Impacts 
Based on an evaluation of all historical groundwater data, benzene and chloroethane have 
consistently delineated the extent of the groundwater impacts. No other compound has 
been detected consistently as widely and as far from the source as these specific VOCs. 
As discussed above, these compounds are the most commonly detected groundwater 
constituents in both the upper and lower aquifers. Therefore, benzene and chloroethane 
represent the primary contaminants of concern in groundwater surrounding the ACS Site. 
Further groundwater discussion will focus on these compounds, but will not eliminate other 
compounds from being of concern. Table 3 summarizes the analytical results for benzene 
and chloroethane in the 23 upper aquifer wells over the past 17 sampling events. This 
tabulation lists the location of the wells relative to Site contamination, the 1996-1997 
baseline maximum concentrations for benzene and chloroethane, the concentrations and 
dates of the highest detection of these compounds, and the concentrations and dates of the 
most recent results. 

Results from upgradient and downgradient monitoring wells have been consistently free of 
Site-related contaminants. Only results from downgradient well MW 14 have had somewhat 
consistent detections of benzene and chloroethane, although recent results have shown 
decreasing trends. Results from interior wells indicate that concentrations of benzene and 
chloroethane are either consistent or decreasing. 

Appendix A provides concentration-versus-time plots of benzene and chloroethane for all 
23 wells in the upper aquifer monitoring network. The results show either stable or 
decreasing concentration trends at most locations. 

2.2.3.4 Lower Aquifer Impacts 
Table 4 summarizes the analytical results for benzene and chloroethane in the 21 lower 
aquifer wells over the past 17 sampling events. 

Results from replacement well MW09R have been decreasing since its installation. Sample 
results from MWlOC have fluctuated over the past few years. Due to the uncertainty of the 
installation methods used, and because benzene was detected at increasing concentrations 
in ATMW4D, this well was abandoned and replaced with MW56 in April 2001. Another 
nearby well of unknown construction, W -1, was also abandoned to eliminate it as a 
potential pathway for groundwater to migrate from the upper to lower aquifer. Since 
installation, sample results from MW56 have not shown any VOCs. Concentrations of 
benzene and chloroethane at MW I OC have also decreased. 
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Appendix A provides concentration-versus-time plots for 17 of the 21 monitoring wells in 
the lower aquifer monitoring network. Only three of the wells, MW09R, MW IOC, and 
ATMW4D have shown concentrations above 6 Jlg!L. 

2.3 SUMMARY 

Groundwater flow and hydraulic gradients in the upper and lower aquifers have been 
consistent throughout the five years of data collection under the current approved 
monitoring plan. Since the completion of the PGCS and BWES, groundwater flow in the 
upper aquifer has consistently been east to west, with groundwater flowing around the 
barrier wall to the north and south. Groundwater flow in the lower aquifer has been 
northward at a small horizontal gradient. Vertical gradients in the upper aquifer have been 
small and upward, typical of a wetland environment. Vertical gradients in the lower 
aquifer have been small and variable, indicating that no overall vertical trend exists. There 
is a strong downward vertical gradient from the upper to lower aquifer. 

Groundwater sampling data indicates that benzene and chloroethane have historically 
delined the extent of impacted groundwater at the site, and the extent of the impacted 
groundwater has decreased over the past 5 years, primarily due to the effects of remedial 
actions measures taken at the Site. In the upper aquifer, the groundwater sampling data 
demonstrate that the BWES is working to contain contaminants inside the barrier wall. 
Re;;ults from several monitoring wells outside the barrier wall, but inside the impacted 
groundwater zones, show that concentrations in contaminated groundwater areas may be 
decreasing. Results from upgradient, downgradient, and transgradient monitoring wells 
have been consistently free of Site-related contaminants, indicating that contamination 
outside of the barrier wall has not migrated beyond its historical extent. These results also 
indicate that the PGCS has been effective in preventing further off-site migration of 
contaminants in the groundwater. While some concentrations have shown variability, no 
upward trends exist. Most results are consistently below baseline values and some show 
decreasing concentration trends. 

Lower aquifer sampling data indicates that the detected lower aquifer impacts have been 
related to faulty well construction at monitoring wells MW09 and ATMW4D. 
The problem wells have been abandoned and replacement wells have shown decreasing 
concentrations. 

The database developed from the past five years of monitoring provides a strong basis for 
understanding the groundwater flow system and the impacts to groundwater quality at the 
Site. The next section provides an evaluation of the parameters, frequency, and locations 
of the interim monitoring plan and propose modifications to increase the efficiency and 
reduce redundancy of the monitoring program . 
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3.0 REVISED GROUNDWATER MONITORING PLAN 

The interim monitoring plan was designed with the sampling parameters, locations, and 
frequency to aid in the refinement of the delineation of the nature and extent of 
groundwater impact. It utilized monitoring wells installed at the ACS Site during the 
investigation phases for the purpose of determining the nature and extent of groundwater 
contamination. The past five years of monitoring have provided a database that 
comprehensively defines the groundwater flow regime and groundwater quality of the 
upper and lower aquifers at the Site. Therefore, it is reasonable to modify the monitoring 
plan to meet the specific objectives for groundwater monitoring during the remedial action 
and operation and maintenance phases of the project. 

The first step in revising the Plan is to refine and update the overall monitoring objectives 
in terms that are appropriate for the Site understanding and for the remedial actions that 
have been completed and are ongoing. The second step is to modify the components of the 
monitoring plan to best meet the revised monitoring objectives. 

3.1 OBJECTIVES 

The following revised and refocused objectives are proposed for the revised Plan: 

I ) Collect water level data to confirm that groundwater flow regimes in the upper and 
lower aquifers are consistent with historical flow patterns. 

2) Collect water level data to confirm that the BWES and PGCS are affecting the 
upper aquifer hydraulic gradients as planned. 

3) Collect and analyze groundwater samples from upgradient monitoring wells in the 
upper and lower aquifers to confirm background groundwater water quality. 

4) Collect and analyze groundwater samples from upper and lower aquifer monitoring 
wells to provide indication of any changes in groundwater quality at downgradient 
boundaries. 

5) Collect and analyze groundwater samples from the interior of the areas of 
contaminated groundwater to document how concentrations change with time as the 
remediation progresses. 

L>ng-Tnm Ground"'ater Monitoring Plan 

R:,-i,.ion I 

September 2002 

Page II 

ACS NPL Site RD/RA 



~illo' •.• 

3.2 COMPONENTS 

The components of a monitoring program include 1) water level measurements, 
2) sampling parameters, 3) sampling frequency, and 4) sampling locations. The following 
sections provide the basis for revising each of these components for the future long-term 
groundwater monitoring. 

3.2.1 Water Level Measurements 
Water levels have been measured every quarter for the past five years at approximately 
160 locations, including monitoring wells and piezometers in the upper and lower aquifer 
and staff gages representing surface water bodies. The resulting database provides a 
comprehensive record of water levels, which have been used to document the groundwater 
now regime and hydraulic gradients within and between the upper and lower aquifers. 
While groundwater levels have risen and fallen each year in response to the annual 
hydrograph, the overall groundwater flow patterns have been consistent. Water levels 
measured at a subset of these locations will be sufficient to meet objective 1, which is 
confirming groundwater flow regimes in the upper and lower aquifers are consistent with 
historical flow patterns. 

In order to meet Objective 2, water level measurements will be collected on a quarterly 
ba~is from 46 monitoring wells and piezometers in the upper aquifer. These measurements 
will be used to evaluate the performance of the PGCS and BWES as laid out in the 
Performance Standard Verification Plan (PSVP). 

Table 5 is a listing of all the upper aquifer water level measurement points that have been 
used during the past five years of monitoring. The table provides an indication of the 
location of each well, piezometer, and staff gauge, and indicates which groundwater 
monitoring objective is addressed by that measurement point. Measurement points that are 
unnecessary for future monitoring are shaded, and reasons for inclusion or exclusion are 
summarized in the "Notes" column. A total of 70 upper aquifer water level measurement 
points are recommended for inclusion in the revised Plan. These water level measurement 
locations are shown in Figure 1. 

Table 6 provides a similar tabulation for the lower aquifer water level measurement points. 
Five years of hydraulic data from these points show that the groundwater flow direction 
and vertical and horizontal gradients have remained consistent over time. Shading on the 
table show which wells are not recommended for future monitoring. Water level 
measurements at twelve locations will be sufficient to meet objective 1 and provide a 
record of the continuing consistency or variability from the historical groundwater flow 
regime. The twelve recommended lower aquifer water measurement locations are shown on 
Figure 2. 

3.2 .. 2 Sampling Parameters 
As discussed in Section 2.0, the groundwater data shows that VOCs, specifically benzene 
and chloroethane, have historically defined the extent of the impacted groundwater plume, 
and are the contaminants of concern in the Site groundwater. The full scan of TCLff AL 
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parameters have been analyzed for groundwater samples at least once per year for the past 
five years. Only one SVOC, bis(2-chloroethyl)ether, has been consistently detected at 
wells with VOC contamination; however, it is not detected outside of the existing plume 
defined by VC>Cs. Pesticides and PCBs have not been found in groundwater samples at 
consistently detectable levels. The data also show that, other than arsenic, no significant, 
consistent detections of inorganics occur in the site wells, and that detections of inorganics 
an~ likely naturally occurring, related to changes in aquifer chemistry due to natural 
degradation of the organic contaminants. 

Therefore, it is reasonable to reduce the analytical parameters in the groundwater 
monitoring program to the following list of indicator VOCs: benzene, chloroethane. 
tel rachloroethene, trichloroethene, 1, 1-dichloroethene, cis-1 ,2-dichloroethene, trans- I ,2-
dichloroethene, I, 1-dichloroethane, I ,2-dichloroethane, and vinyl chloride. 

In addition to the indicator VOCs, a few wells will be sampled for specific compounds that 
have historically exceeded baseline concentrations. Bis(2-chloroethyl)ether (an SVOC) 
will be analyzed annually in samples from MW06, MW19, and MW45, and arsenic will be 
analyzed annually in samples from MW06, MW15, and MW43. 

Once during 2003 and 2006, all groundwater samples will be analyzed for the full-scan of 
TCLff AL parameters (VOCs, SVOCs, PCBs, pesticides, and inorganics). 

The samples collected from the residential wells will continue to be analyzed for low­
concentration full-scan TCLrr AL parameters. 

3.2.3 Sampling Frequency 
The results of previous hydrogeologic investigations indicate that average linear 
groundwater tlow velocities at the ACS Site in both the upper and lower aquifers are in the 
range of 50 to I 00 feet per year. The sampling also shows consistent concentrations at 
most monitoring wells from one sampling event to the next, and that the objectives of 
groundwater monitoring can be adequately met with a sampling frequency of once per year. 

However, until the Groundwater Remedy is submitted and approved, a semi-annual 
sampling frequency will be conducted. Analyses of bis(2-chloroethyl)ether and arsenic 
will be conducted on an annual basis (see Section 3.2.2). A few monitoring wells will be 
sampled and analyzed on an annual basis (see Section 3.2.4). Water level measurements for 
Objective 1 will be conducted during the semi-annual sampling events, while 
measurements for Objective 2 will be conducted on a quarterly basis. 

3.2.4 Upper Aquifer Monitoring Locations 
For the past five years, twenty-three monitoring wells in the upper aquifer have been 
sampled on a quarterly or semi-annually basis. Table 7 summarizes the evaluation of 
groundwater monitoring locations from the interim monitoring plan. A column is provided 
for each of the groundwater monitoring objectives 3, 4, and 5. "X's" in the various 
columns provide an indication of whether each well is needed to meet the objectives of the 
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Plan. Rows with no "X's" shaded indicate that we propose to eliminate the well from the 
monitoring network. 

North of the Site, monitoring well MW 11 will monitor upper aquifer, upgradient water 
quality, while MW48 and MW49 will continue to monitor the interior of the contaminant 
plume. Upgradient well MW 12, downgradient wells MW 13 and MW37, and transgradient 
well MW39 will be sampled and analyzed on an annual basis to provide additional 
information. Upgradient and transgradient wells MW38 and MW40 were not included 
since they have been consistently free of site-related contaminants. 

West of the Site, monitoring well MW14 will continue to be monitored. MW46 was not 
included since sample analyses from this well have not detected any site-related 
contaminants. Wells M-4S and M-lS, located in the Town of Griffith Landfill, are not 
included since results from these wells are representative of landfill operations rather than 
of the ACS Site. 

South of the Site, monitoring well MW 17 will monitor upgradient conditions (MW 17 
replaces monitoring well MW18 as the upgradient well, since MW18 has been obstructed), 
and wells MW06, MW19, and MW45 will monitor the interior of the contaminant plume. 
Wells MW15, MW42, MW43, and MW44 will monitor the downgradient edge of the 
impacted groundwater. Wells MW41 and MW47 are not included in the revised Plan since 
these wells are transgradient to the contaminated zone and samples from these wells have 
always been free of site-related contaminants. 

A total of sixteen upper aquifer monitoring wells are proposed for inclusion in the revised 
Plan. These include three upgradient wells, eight downgradient or transgradient wells, and 
five interior wells. The locations of these monitoring wells are shown in Figure 3. Table 8 
lists the monitoring schedule for these wells, as well as for piezometers and staff gauges. 

3.2.5 Lower Aquifer Monitoring Locations 
For the past five years, 21 monitoring wells have monitored lower aquifer water quality. 
Table 9 summarizes the evaluation of groundwater monitoring locations. Columns have 
been included to indicate if the well will be used for groundwater monitoring objectives 3, 
4, or 5. Shaded rows indicate that the well is not necessary to meet any of the objectives. 

Monitoring well MW28 will serve as an upgradient monitoring point, and wells MW09R, 
MW lOC, MW29, and MW56 will monitor the interior of the plume, where there are 
indications of leakage from the upper aquifer along faulty well points. (The faulty wells, 
MW09, ATM\V4D, and W-1 have been removed and properly abandoned). 

Groundwater flow is to the north in the lower aquifer. Therefore, the appropriate locations 
to monitor for potential future Site impacts are along the northern boundary of the Site. 
An array of monitoring wells has been constructed along the north property line. 
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The following wells are arrayed along the northern boundary of the Site in four groups. 

• MW52. MW53 
• MW51, MW33, MW30 
• MW54R, MW55 
• MW8, MW31, MW32 

The first listed well in each group is screened at the top of the lower aquifer and the last 
listed well is screened at the bottom of the lower aquifer. The middle listed well in the 
second and fourth groups are screened at an intermediate depth within the lower aquifer. 

Sixteen total monitoring wells are proposed for inclusion in the monitoring program for the 
lower aquifer. These include one upgradient well, eleven downgradient wells, and four 
interior wells. Table 10 lists the monitoring schedule for these monitoring wells. Their 
locations are shown in Figure 4. 

3.2.6 Residential Wells 
Table 11 lists the up to five residential wells to be sampled annually in the revised Plan. 
These wells will be sampled during the 3'd quarter of each year. The locations of these five 
wells are shown in Figure 5. Both U.S. EPA and IDEM will be notified of the residential 
well sampling activities four weeks prior to the planned event. 

3.3 CORRECTIVE ACTION 

3.3.1 Water Level Measurements 
Following the collection of water level measurements during each sampling event, water 
level elevations will be calculated and compared to historical values, before the field 
activities have been completed. If the water level for a given well, piezometer, or staff 
gauge is anomalously high or low", the water level will be checked for field error by re­
measurement. If the anomalous level is confirmed, adjacent monitoring wells will be re­
measured to see if they are a source of error. If the anomaly is confirmed, the situation will 
be evaluated and the results and any recommended actions will be communicated to the 
U.S. EPA in writing. 

3.3.2 Analytical Results 
When the analytical results for a sampling round have been validated, the concentrations of 
benzene and chloroethane will be compared to the existing baseline concentrations at each 
well. Table 12 provides a summary of the baseline concentrations for the indicator 
analytical parameters at each monitoring well. 

If sample results exceed the baseline concentrations, a response including the data and an 
explanation will be provided to the Agencies. Based on the magnitude and location of the 

2 An anomalous water level is one that either falls outside the normal range for that location or is 
unrealistically high or low when compared to measurement points adjacent to that point. 
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exceedance, the response may also include recommendations for re-sampling or other 
specific corrective action. 

3.3.3 Monitoring Point Replacement 
On occasion, monitoring wells, piezometers, and staff gauges can be damaged or destroyed. 
If one of these sampling points is incapable of providing the measurement or sample 
required during a given sampling round, the damage will be noted. A letter will be written 
to U.S. EPA recommending the action to be taken at that location. MWH will not be 
responsible for the piezometers in the Town of Griffith Landfill. 

3.4 REPORTING 
The data from each sampling event will be provided to the U.S. EPA and IDEM in tabular 
form attached to the next monthly status report after data validation is completed. 
In addition, an annual groundwater monitoring report will be submitted within 60 days 
after data validation is completed. The report will provide tables and figures of the water 
leYel and analytical data, and the text will provide a discussion of the results. Appendices 
will include updated concentration-versus-time plots and the validated analytical data. 
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Table 1 
Summary of Analytical Detections - Upper Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

No. of Maximum 
No. of Samples with Detected 

Sample Samples Detected Frequency Concentration 
Constituent Locations Collected Analytes of Detection (Jlg/L) 

Volatile Organic Compounds 
Benzene* 24 339 I 54 45.4% 9500 r--
Ch loroethane* 24 339 I35 39.8% 2000 
--

M{~thylene chloride 24 230 45 19.6% I40 
r----------
Acetone 24 229 38 I6.6% I70 
'---

1,2-Dichloroethene (total) 24 225 34 I5.1% 130 
--

trans-1,2-Dichloroethene* 23 108 13 12.0% 4 
--

Isopropy I benzene 18 18 2 Il.1% I6 
r-' 
1,2-Dibromo-3-chloropropane I8 I9 2 10.5% 6 

----'-----

1,2-Dichlorobenzene 18 19 2 10.5% 4 
----'-----

Methyl tert-butyl ether 19 19 2 10.5% 2 
r--
Chlorobenzene 24 230 24 10.4% 42 

r----------
Xylenes (total) 24 229 19 8.3% 3900 
~-

Ethyl benzene 24 229 14 6.1% 770 
~-

I ,4-Dichlorobenzene 18 18 1 5.6% 2 
--
Chloromethane 24 229 1I 4.8% 960 
--

1 ,2-Dichloroethane* 24 254 10 3.9% 88 
r----
Toluene 24 230 9 3.9% 3 
r----
'Vinyl chloride* 24 339 13 3.8% 4 
r----
4-Methyl-2-pentanone 24 229 8 3.5% 63 
I, I-Dichloroethane* 24 229 7 3.1% 2I 
~-

2-Butanone 24 216 3 1.4% 2 
--

2-Hexanone 24 216 3 1.4% 2 
--

Tetrachloroethene* 24 326 4 1.2% 200 
---

1, I ,2,2-Tetrachloroethane 24 216 2 0.9% 2 
--
cis-1,2-Dichloroethene* 23 108 1 0.9% O.I 
--

Trichloroethene* 24 325 3 0.9% 45 
--
Bromoform 24 216 1 0.5% 1 
--

Carbon disulfide 24 216 I 0.5% 0.1 
--

1

chtoroform 24 229 1 0.4% 0.3 
Q~ 1-Trichloroethane 24 326 0 0.0% 0 
I,1 ,2-Trichloroethane 24 326 0 0.0% 0 
--
I,1-Dichloroethene* 24 325 0 0.0% 0 
I,2,4-Trichlorobenzene 18 18 0 0.0% 0 
--

I,2-Dibromoethane 18 19 0 0.0% 0 
I,2-Dichloropropane 24 216 0 0.0% 0 

1 I ,J:Dichlorobenzene 18 18 0 0.0% 0 
--
Bromodichloromethane 24 229 0 0.0% 0 

LHICASIPJV 
J:/:0910603 ACS/LTMPIFINAUfable 1.2 xls[ua] 

Minimum 
Detected 

Concentration 
(Jlg!L) 

O.I 
0.5 
0.3 
1 

O.I 
1 
2 
2 
1 
1 

0.2 
1 
I 
2 

0.1 
0.2 

I 
0.2 
2 

0.3 
I 
I 
1 
2 

O.I 
1 
1 

O.I 
0.3 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 1 
Summary of Analytical Detections - Upper Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

No. of Maximum 
No. of Samples with Detected 

Sample Samples Detected Frequency Concentration 
Constituent Locations Collected Analytes of Detection (~) 

Bromomethane 24 216 0 0.0% 0 
-----

Carbon 1:etrachloride 24 216 0 0.0% 0 -----
cis-! ,3-Dichloropropene 24 216 0 0.0% 0 
1----· 

Dibromochloromethane 24 216 0 0.0% 0 
-·---

Dichlorodifluoromethane 19 19 0 0.0% 0 
----

Styrene 24 216 0 0.0% 0 
I--" 
trans-l,3-Dichloropropene 24 216 0 0.0% 0 
t--·--

Trich lorofl uoromethane 19 19 0 0.0% 0 
t---

Vinyl acetate 9 20 0 0.0% 0 
Semivolatile Organic Com_pounds 
Phenol 24 217 70 32.26% 160 
.-· 
bis(2-chloroethyl)ether 24 217 59 27.19% 85 
bis (2-ethylhexyl)phthalate 24 217 35 16.13% 50 

1----
Benzoic acid 7 13 2 15.38% 11 
I--· 
3.d'oxybi s( 1-Chloropropane) 24 217 27 12.44% 170 
Isophorone 24 217 21 9.68% 35 
-•--
Naphthalene 24 218 13 5.96% 140 
~---

2-Methylnaphthalene 24 217 12 5.53% 24 
pi-n-~utylphthalate 24 204 11 5.39% 2.75 
I ,2-Dichlorobenzene 24 186 5 2.69% 5 
Die:thylphthalate 24 204 5 2.45% 4 
1 ,4-Dich 1orobenzene 24 200 4 2.00% 11 

.?A~ Dimethylphenol 24 204 4 1.96% 58 
~-Methylphenol 24 217 4 1.84% 12 
2-Met~ylphenol 24 204 3 1.47% 5 
Dimethylphthalate 24 204 3 1.47% 9 

fen~~hlorophenol 24 204 2 0.98% 3 
2,6-.0ichlorophenol 24 217 2 0.92% 0.9 
r---·---
Anthracene 24 204 1 0.49% 10.5 
-------

. Di-n-octylphthalate 24 204 1 0.49% 47 
l ,2,4-Trichlorobenzene 24 187 0 0.00% 0 
--

l ,3--Dichlorobenzene 24 187 0 0.00% 0 
2,4,5-Trichlorophenol 24 204 0 0.00% 0 

1 

2,4,6-Trichlorophenol 24 204 0 0.00% 0 

.?.A-Dichlorophenol 24 204 0 0.00% 0 

2,4-Di!litrophenol 24 204 0 0.00% 0 

2,4-Dinitrotoluene 24 204 0 0.00% 0 
·-· 
2,6-Dinitrotoluene 24 204 0 0.00% 0 

LHICAS/PJV 

J:/2•>910603 ACSIL TMPIFINAUfable 1,2.-ods[ua) 

Minimum 
Detected 

Concentration 
(~) 

0 
--

0 
0 
0 
0 
0 
0 
0 
0 

2 
1 
1 
9 
1 

0.9 
2 

0.5 
0.5 
2 
I 
2 
3 
3 
2 

2.9 

2 
0.9 
10.5 
47 
0 
0 
0 

0 
0 
0 
0 
0 
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Table 1 
Summary of Analytical Detections - Upper Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

No. of Maximum 
No. of Samples with Detected 

Sample Samples Detected Frequency Concentration 
Constituent Locations CoUected Analytes of Detection (JJ.g/L) 

2-Ch Ioronaphthalene 24 204 0 0.00% 0 

2 -ChI oropheno I 24 204 0 0.00% 0 
2-Nitroaniline 24 204 0 0.00% 0 
-----

2-~!~ophenol 24 204 0 0.00% 0 
3,3'-Dichlorobenzidine 24 204 0 0.00% 0 
----'-----

3-Nitroaniline 24 204 0 0.00% 0 
--

4,6-Dinitro-2-methylphenol 24 204 0 0.00% 0 
4-Bromophenyl-phenyl ether 24 204 0 0.00% 0 
r---
4-Chloro-3-methylphenol 24 204 0 0.00% 0 
r---
4-Chloroaniline 24 204 0 0.00% 0 
r---
4-Chlorophenyl-phenyl ether 24 204 0 0.00% 0 
f---
4-Nitroaniline 24 204 0 0.00% 0 
'-------·---
4-Ni trophenol 24 204 0 0.00% 0 
--

Ac~~phthylene 24 204 0 0.00% 0 

Ac~_~pthene 24 204 0 0.00% 0 
Acetophenone 18 18 0 0.00% 0 

1----

Benzo( a '~anthracene 24 204 0 0.00% 0 
1-----------' 
Benzo(a)pyrene 24 204 0 0.00% 0 
--
Benzo(blfl uoranthene 24 204 0 0.00% 0 
----~ 

Be~~(g.h,I)perylene 24 204 0 0.00% 0 
Benzo( kltl uoranthene 24 204 0 0.00% 0 
---

Benzy~lcohol 7 13 0 0.00% 0 

b_i~(~~ hI oroethox y )methane 24 204 0 0.00% 0 
Butylbenzylphthalate 24 204 0 0.00% 0 
r----
Carbazole 24 191 0 0.00% 0 
-----

iChrysene 24 204 0 0.00% 0 

I pi benzo(a,h)anthracene 24 204 0 0.00% 0 

Dibenzofuran 24 204 0 0.00% 0 
--

Fluoranthene 24 204 0 0.00% 0 
---

Fluorene 24 204 0 0.00% 0 
r----
Hexachlorobenzene 24 204 0 0.00% 0 
r---

0 0.00% 0 Hexach Iorobutadiene 24 205 
--

Hexachlorocyclopentadiene 24 204 0 0.00% 0 
--
Hexachloroethane 24 204 0 0.00% 0 
--
1ndeno( 1 ,2,3-cd)pyrene 24 204 0 0.00% 0 
-· 

Nitrobenzene 24 204 0 0.00% 0 
-· 

N-~itroso-di-n-propylamine 24 204 0 0.00% 0 

IN-Ni trosodiphenylamine 24 204 0 0.00% 0 

LHICASIPJV 
J:l: 0910603 ACSIL TMPIFINAUfable 1.2 xls[ua] 

Minimum 
Detected 

Concentration 
(JJ.g/L) 

0 
--

0 
--

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

--

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
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Table 1 
Summary of Analytical Detections - Upper Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

No. of Maximum 
No. of Samples with Detected 

Sample Samples Detected Frequency Concentration 
Constituent Locations Collected Analytes of Detection (Jlg!L) 

Phenanthrene 24 204 0 0.00% 0 
--

Pyrene 24 204 0 0.00% 0 
~~hlorinated biphenyls 
A roc I or--1260 24 203 I 0.49% 27 
-

Arocl or --1 0 16 24 203 0 0.00% 0 
--

Aroclor--1221 24 203 0 0.00% 0 
----~ 

Aroclor-- I 232 24 203 0 0.00% 0 
--

Aroclor- I 242 24 203 0 0.00% 0 r-
Aroclor-1248 24 203 0 0.00% 0 r--
Aroclor-1254 24 203 0 0.00% 0 
Pesticides 
beta-fmC 24 183 15 8.20% 0.36 

'-------

delta-BHC 24 183 11 6.01% 0.047 --
gamma-BHC 24 183 ll 6.01% 0.028 
=------
Heptachlor 24 183 10 5.46% 0.014 
1--
alpha-BJ-IC 24 183 9 4.92% 0.011 

r--=--
4,4'-DDE 24 183 7 3.83% 0.0086 
1-----

Endrin 24 183 7 3.83% 0.021 
1-----

Heptachlor epoxide 24 183 7 3.83% 0.035 
1--'---
Methoxychlor 24 183 7 3.83% 0.11 
r-------
Endrin ketone 24 183 6 3.28% 0.0065 
-----

Aldrin 24 183 5 2.73% 0.014 
'---

alpha-Chlordane 24 183 5 2.73% 0.0068 
gamma-Chlordane 24 183 5 2.73% 0.02 
4,4'-DDT 24 183 4 2.19% 0.068 
--

Endosulfan II 24 183 4 2.19% 0.033 r---
Dieldrin 24 183 3 1.64% 0.047 
r--
4,4'-DDD 24 183 2 1.09% 0.036 
r---
Endosulfan sulfate 24 183 1 0.55% 0.027 
r---
Endosulfan I 24 183 0 0.00% 0 
,---
Endrin aldehyde 23 170 0 0.00% 0 --
Toxaphene 24 183 0 0.00% 0 

Note: 
* = Denotes Indicator VOC parameters included in revised monitoring plan. 

LrJCAS/PJV 
J/:!09/0603 ACSILTMPIFINALffable 1,2.xls[ua] 

Minimum 
Detected 

Concentration 
(Jlg!L) 

0 
0 

27 
0 
0 
0 
0 
0 
0 

0.0055 
0.0012 
0.0022 
0.0018 
0.0032 

0.00088 
0.00074 
0.0011 
0.0021 
0.002 
0.0018 
0.0048 
0.0011 
0.0081 
0.0019 
0.0069 
0.017 
0.027 

0 
0 
0 
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Table 2 
Summary of Analytical Detections - Lower Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

Samples Maximum 
No. of with Frequency Detected 

Sample Samples Detected of Concentration 

Constituent Locations Collected Analytes Detection (~) 

Volatile Organic Compounds -· 
Benzene* 22 300 63 21.0% 3500 
--

Chloroethane* 21 300 54 18.0% 2900 
--

Acetone 21 199 32 16.1% 990 
1---

Methylene chloride 21 199 30 15.1% 130 
~- . 

Toluene 21 198 12 6.1% 3 
--

4-Methyl-2-pentanone 21 199 10 5.0% 50 
~-

Xylenes (total) 21 199 5 2.5% 2 
~-

2-Butanone 21 199 4 2.0% 260 
~-

Chloromethane 21 199 4 2.0% 16 
t---
Carbon disulfide 21 199 3 1.5% 0.2 
t---
Chloroform 21 199 2 1.0% 1 
~-

Ethyl benzene 21 199 2 1.0% 2 --
Vinyl chloride* 22 299 3 1.0% 128.5 
--
1 ,2-Dichloroethene (total) 21 203 2 1.0% 1 
--

1 ,2-Dichloroethane* 21 218 2 0.9% 2 
--

1,1, 1-Trichloroethane 22 300 0 0.0% 0 
1---

1, 1 ,2,2-Tetrachloroethane 21 198 0 0.0% 0 
1,1 ,2-Trichloroethane 22 301 0 0.0% 0 
--
I, 1-Dichloroethane* 21 199 0 0.0% 0 
--

I, 1-Dichloroethene* 22 298 0 0.0% 0 
--

I ,2,4-Trichlorobenzene 18 18 0 0.0% 0 
-
I ,2~ Di bromo-3-chloropropane 18 18 0 0.0% 0 
I ,2-Dibromoethane 18 18 0 0.0% 0 
---

1 ,2--Dich lorobenzene 18 22 0 0.0% 0 
----

I ,2~Dichloropropane 21 199 0 0.0% 0 
I ,3-Dichlorobenzene 18 I8 0 0.0% 0 
----

I A--Dichlorobenzene 18 18 0 0.0% 0 
---

2-Hexanone 21 I99 0 0.0% 0 
--

Bromodichloromethane 2I 199 0 0.0% 0 
--

Bromofonn 21 199 0 0.0% 0 
----

.Bromomethane 21 199 0 0.0% 0 
----
Carbon tetrachloride 21 199 0 0.0% 0 
----

Chi oro benzene 21 I99 0 0.0% 0 
-----
cis-1 ,2-Dichloroethene* 22 93 0 0.0% 0 
----
cis- I ,3-Dichloropropene 21 I99 0 0.0% 0 

Dibromochloromethane 21 199 0 0.0% 0 
--

Die hlorodifl uoromethane 18 18 0 0.0% 0 
--

Isopropyl benzene 18 I8 0 0.0% 0 

LH 1CAS 
J:J-::09/0603 ACS/l TMPIFINAUfable 1.2.xls[ta] 

Minimum 
Detected 

Concentration 

(~) 

0.1 
0.1 
1 
1 

0.4 
1 

0.2 
1 

0.1 
0.2 
1 

0.1 
4 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 2 
Summary of Analytical Detections - Lower Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

Samples Maximum 
No. of with Frequency Detected 

Sample Samples Detected of Concentration 
Constituent Locations Collected Analytes Detection (J'WL) 

Methyl tert-butyl ether 18 18 0 0.0% 0 
~----

Styrene 21 199 0 0.0% 0 
f---'--
Tetrachloroethene* 22 300 0 0.0% 0 
~----

trans-1 ,2-Dichloroethene* 22 93 0 0.0% 0 
--
trans-1 ,3-Dichloropropene 
--

21 199 0 0.0% 0 
'Trichloroethene* 22 300 0 0.0% 0 
----
Trichl orotl uoromethane 18 18 0 0.0% 0 
f----

Vinyl acetate 6 16 0 0.0% 0 
Semivolatile Organic Compounds 
r--·--
Ph(~nol 21 187 77 41.18% 340 
f------

bis (2-ethylhexyl)phthalate 
--

21 187 58 31.02% 76 
bis(2-chloroethyl)ether 21 187 16 8.56% 44 
--

Isophorone 21 187 15 8.02% 5 
f---' 

Di-n-butylphthalate 21 187 4 2.14% 1 
2,2'oxybis( 1-Chloropropane) 21 187 3 1.60% 6.5 
Anthracene 21 187 3 1.60% 0.9 
'----

Butylbenzylphthalate 21 187 2 1.07% 2 
--

Diethylphthalate 
------

21 187 2 1.07% 16 
Di -n-octv )phthalate 21 187 2 1.07% 3 
f-----~ 

N-Nitroso-di-n-propylamine 21 187 2 1.07% 6.5 
f---
4-Chloro-3-methylphenol 21 187 1 0.53% 4 
r-----
4-Methylphenol 21 187 1 0.53% 10.5 
t------

·4-Nitrophenol 21 187 1 0.53% 19 
1 Di~~tl;YJphthalate -- 21 187 1 0.53% 9 
Pentachlorophenol 
--

21 187 1 0.53% 3 
1 ,2A-Trichlorobenzene 21 169 0 0.00% 0 
--

1 ,2-Diehl orobenzene 21 169 0 0.00% 0 
-'-----

1,3-Dichlorobenzene 21 173 0 0.00% 0 
--

1 A--Dichlorobenzene 21 173 0 0.00% 0 
,--
!. 2,4.5-Trichlorophenol 21 187 0 0.00% 0 
1--

21 187 0 0.00% 0 1_?,4~6-Triehlorophenol 
2,4--Diehl orophenol 21 187 0 0.00% 0 
C-----

2.4-:Dimethylphenol 21 187 0 0.00% 0 

12,4-· Dinitrophenol 21 187 0 0.00% 0 
r-----
'2,4--Dinitrotoluene 21 187 0 0.00% 0 
2,6-: Diehl orophenol 21 187 0 0.00% 0 

j 2,6~Dinitrotoluene 21 187 0 0.00% 0 

: 2-Chloronaphthalene 21 187 0 0.00% 0 
. 2-Chlorophenol 21 187 0 0.00% 0 

l.H'CAS 

J:/209/0603 ACS/L TMP/FINAUrable I ,2.xls[la) 

Minimum 
Detected 

Concentration 
(J'WL) 

0 
0 
0 
0 
0 
0 
0 
0 

2 
0.9 
2 

0.7 
0.7 
1.25 
0.7 
1 
8 
1 

6.3 
4 

10.5 
19 
9 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 2 
Summary of Analytical Detections - Lower Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

Samples Maximum 
No. of with Frequency Detected 

Sample Samples Detected of Concentration 

Constituent Locations Collected Analytes Detection (~) 

2-Methylnaphthalene 21 187 0 0.00% 0 
1--· 

2-Methylphenol 21 187 0 0.00% 0 

2-Nitroaniline 21 187 0 0.00% 0 
-----

2-Nitrophenol 21 187 0 0.00% 0 
f---· 

3,3 ·-Dichlorobenzidine 21 187 0 0.00% 0 
-· 

3-Nitroaniline 21 187 0 0.00% 0 
1--·--

4,6-dinitro-2-methylphenol 21 187 0 0.00% 0 
1--· 

4-Bromophenyl-phenyl ether 21 187 0 0.00% 0 
1--· 

4-Chloroaniline 21 187 0 0.00% 0 
r--· 
4-Chlorophenyl-phenyl ether 
f--· 

21 187 0 0.00% 0 
4-Nitroaniline 21 187 0 0.00% 0 ,_______ 

Acenaphthylene 21 187 0 0.00% 0 
-· 

Acenaphthene 21 187 0 0.00% 0 

· Acetophenone 18 18 0 0.00% 0 
f------· 

Benzo( a)anthracene 21 187 0 0.00% 0 
f------· 

Benzo( a)pyrene 21 187 0 0.00% 0 
--
Benzo(b )fl uoranthene 21 187 0 0.00% 0 
--
Benzo(g,h.i )perylene 
--

21 187 0 0.00% 0 

Benzo(k)tl uoranthene 21 187 0 0.00% 0 
-· 
Benzoic acid 4 8 0 0.00% 0 
-· 

Benzyl alcohol 4 8 0 0.00% 0 
--
bis(2-chloroethoxy)methane 21 187 0 0.00% 0 
r-----
Carbazole 21 179 0 0.00% 0 

-

Chrysene 21 187 0 0.00% 0 

Di benzo( a.h )anthracene 21 187 0 0.00% 0 

Dibenzofuran 21 187 0 0.00% 0 
--
Fluoranthene 21 187 0 0.00% 0 
--
Fluorene 21 187 0 0.00% 0 
--
Hexachlorobenzene 21 187 0 0.00% 0 
-· 

Hexachlorobutadiene 21 187 0 0.00% 0 
------r xachlorocyclopentadiene 21 187 0 0.00% 0 

xachloroethane 21 187 0 0.00% 0 

enoi!_,2,3-cd)pyrene 21 187 0 0.00% 0 

phthalene 21 187 0 0.00% 0 

Nitrobenzene 21 187 0 0.00% 0 
----

N-Nitrosodiphenylamine 21 187 0 0.00% 0 

Phenanthrene 21 187 0 0.00% 0 
-----

Pyrene 21 187 0 0.00% 0 

LHICAS 

J :0>910603 ACS/LTMP/F!NAUfable 1.2 xls{laJ 

Minimum 
Detected 

Concentration 
(~) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 2 
Summary of Analytical Detections - Lower Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

Samples Maximum 
No. of with Frequency Detected 

Sample Samples Detected of Concentration 
Constituent Locations Collected Analytes Detection (JLg!L) 

Polychlorinated biphenyls -·· 
Aroclor-1016 21 188 0 0.00% 0 
-· 

Aroclor-1221 21 188 0 0.00% 0 
-----

Aroclor--1232 21 188 0 0.00% 0 
--

Aroclor--1242 21 188 0 0.00% 0 
--

Aroclor--1248 21 188 0 0.00% 0 
'----

Aroclor--1254 21 188 0 0.00% 0 
'----

Aroclor--1260 21 188 0 0.00% 0 
Pesticides 
beta-BHC 21 168 17 10.12% 0.025 --
delta-BHC 21 168 17 10.12% 0.034 
-· 
Heptachlor epoxide 21 168 13 7.74% 0.013 
alpha-BHC 21 168 8 4.76% 0.03 
Heptachlor 21 168 7 4.17% 0.025 
f--

Methoxvchlor 21 168 6 3.57% 0.01 ---
Dieldrin 21 168 5 2.98% 0.0019 
--

Endrin ketone 21 168 5 2.98% 0.013 
--

alrha-Chlordane 21 168 4 2.38% 0.01 
Endosulfan I 21 168 3 1.79% 0.0034 
f--

Endrin 21 168 3 1.79% 0.01 
t----
gamma-BHC 21 168 3 1.79% 0.0025 
Aldrin 21 167 2 1.20% 0.006I 
t---
4,4'-DDD 21 I68 2 1.19% 0.0024 
4,4'-DDE 21 I68 2 l.I9% 0.0046 
r-----
gamma-Chlordane 21 168 2 1.19% 0.0078 
F-· 

Endosul fan sulfate 2I 168 I 0.60% 0.00096 
r---
Endrin aldehyde 21 168 I 0.60% 0.01I 
r-----
4 4'-DDT 
~-

21 I68 0 0.00% 0 
Endosul fan II 2I 168 0 0.00% 0 
--

Toxaphene 21 168 0 0.00% 0 

Note: 
* =:Denotes Indicator VOC parameters included in revised monitoring plan. 

LHICAS 
J:/209/0603 ACSIL TMP/FINA!Jfahk 1.2.xls[la] 

Minimum 
Detected 

Concentration 
(JLg!L) 

0 
0 
0 
0 
0 
0 
0 

0.004 
0.00086 
0.0012 
0.0011 
0.0022 
0.0025 

0.00082 
0.0038 
0.0014 
0.0012 

0.00095 
0.0011 

0.00086 
0.0024 

0.00087 
O.OOI8 

0.00096 
O.OI1 

0 
0 
0 
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Ta~ .. 3 
Summarv of Historical Groundwater Monitorinl! Result..;. ITnnt>r Anniff>r 

....... a a .1 

American Chemical Service NPL Site, Griffith, Indiana 

I I I Area of I Loc3tion 'vith Respect 1996-1997 Baseline Highest Detection sirn:~ 1996 Mosi Receni Resulis 
Well Groundwater to A rt'a of Groundwater Maximum Benzene Chloroethane 

Identification Contamination Contamination Benzene Chloroethan~ Cone. Date Cone. Date Benzene\ Chloroethane Date 
1 MWll North _l7pgradient 10 10 2 Nov-99 lOU --- lOU I lOU Mar-02 

------ -----

16-
----- -----

2 MW12 Upgradient 10 10 Dec-98 lOU I --- lOU I IOU Mar-02 
1 MW11 Downgradient* 610 570 610-r Jun-97 570 

I -- -10 u ~-- lOU · Mar-02 I ~IJn-97 
4 MW37 Downgradient 10 10 1-1 Mar-00 IOU --- IOU lOU Mar-02 

-·- ·-----

IOU-5 MW38 Transgradient 10 10 IOU --- IOU --- IOU Jun-O 1 
----- ------------- --

6 MW39 Transgradient 12 10 12 Aug-96 5 Aug-96 1 lOU Mar-02 
io-u 

r----- - -------
l<.)u 

--

7 MW40 Upgradient 10 10 IOU --- IOU Jun-01 
Interior 9,500 9.5-00 

-----
8 MW48 1,000 ~~-97_ 1,000 Aug-96 1,200 33 Mar-02 

---- --
9 MW49 Interior 6,750 715 6,750 Sep-97 715 Jun-97 200 IOU Mar-02 
10 MW14 West Downgradient 41 1,000 41 Nov-96 1,000 Nov-96 l IOU Mar-02 

-- -i- --=---- --- --

ll MW46 Downgradient 
--

12 M-IS Griffith Landfill 
13 M-4S Griffith Landfill 
14 MW06 South Interior 

-------
15 MWI5 Do\\l!lgra~ient 
16 MW18 Upgradient 

-- ··-

17 MW19 Interior 
------

18 MW4l Downgradient 
19 MW42 _ _ __ D_?wngradient 
20 MW43 -~~~~~a_die_l_lt 
21 MW44 Dovmgradient 
22 MW45 Interior 
23 MW47 Transgradient 

Notes: 
All concentrations in micrograms per liter (ug!L) 
U = analyte not detected above reporting limts 

---

----

--- = indicates that analyte was not detected during any sampling event 
* = MW13 was originally an interior well 

CAS/cas/PJV 
J:\20910603 ACS\L TMPIFINAL\Table3,4, 12.xls[UA Wells] 

2090306 03040 I 

-

-

10 10 
10 10 2 

- --- ----- ------

190 1,300 190 
320 720 2,100 
10 10 8 

-- --- ----
10 10 IOU 

-- ---
10 20 7 --------
10 10 IOU 

-----
10 10 2 

--1-
10 10 IOU 

--- ----- 1---------
10 10 IOU 

-- ------ ---------
1,045 215 1,045 

10 
· -io ___ 

1-iou 

Sep-97 IOU lOU 10 u 1 Jun-01 
--

Mar-00 2 Sep-~7 4 IOU Jun-O I 
Jun-97 2,000 Dec-98 140 840 Jun-01 
Mar-00 840 Dec-98 370 190 Mar-02 

-
Nov-98 2 Nov-98 IOU IOU Mar-02 

--- lOU --- lOU IOU Jun-99 
--- ----- ------------

Sep-00 35 Sep-00 4 25 Mar-02 
--- lOU --- IOU IOU Jun-O I 

-- --

Mar-02 1 Dec-98 2 IOU Mar-02 
--- lOU --- lOU IOU Mar-02 
--- lOU --- IOU IOU Mar-02 

Apr-97 820 Sep-00 3 4 Mar-02 
--- lOU --- 10 u IOU Jun-01 

file://J:/209/0603
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Well 
Identification 

I MW28 
--------- -

2 MW50 

3 MW07 
4 MWIOC 

5 MW9R 
6 MW29 

- --------
7 MW34 

8 MW23 

? 
Ta7

.- 4 
Summarv of Historical Groundwater Monitoring Results - Lower Aquifer 

American Chemical Service NPL Site, Griffith, Indiana 

Well Screen Location with 1996-1997 Baseline Highest Detection since 1996 
Depth in Respect to Area of Maximum Benzene Chloroethane 

Lower Aquifer GW Contamination Benzene [ Chloroethane Cone. [ Date Cone.[ Date 
Upper Upgradient 10 

I 
IO 2 I Dec-98 IOU I ---

10 I Dec-981 IOU I Upper U_IJgJ"_adient 10 12 ---
Upper Transgradient 10 10 10 u --- lOU ---
Upper Interior 150 420 2,000 Jun-99 2,600 Jun-99 
Upper Interior 310 2,900 160 Nov-99 2,300 Dec-98 

Interior IO 
r-----'- . 

Middle IO 3 Jun-97 3 Jun-01 
---- ----- --

Lower Interior 10 10 lOU --- lOU ---
DO\VJ1gradient IO IO 6 Jun-98 IOU ---

• 
• 

Most Recent Results 

Benzene[ Chloroethanel Date 
lOU I 10 u I Mar-02 I 

I00i IOU 'Jun-01 
IOU lOU Jun-01 
480 460 Mar-02 
11 330 Mar-02 

IOU 9 Mar-02 
- --

lOU 10 u Jun-O 1 
lOU IOU Mar-02 

--
_ _ _ld'PP_~r - . --- -----

9 MW24 Upper Downgradient 

IO MW52 ___!Jpper ___ __ D_owngradient_ ___ 
----------

11 MW53 Lower Downgradient 
12 MW51 Upper -~owng~adien_! ____ 

. --

13 MW30 Middle _. QQ_wngra(jient 
·----- -· -

14 MW33 Lower Downgradient 
15 MW54R _ypper _ _!)Qwngr_adi(!nt_ ____ 

------ I-- -
16 MW55 Lower Down gradient 
17 MW08 Upper ___ Dowtlg!adi(!n_! __ 
18 MW31 Middle _____ Downgradient 

--c:-- I-· 
19 MW32 Lower Downgradient 
20 M-4D Upper Griffith Landfill 
21 ATMW4D Upper Interior 

Notes: 
All concentrations in micrograms per liter (ug!L) 
U = analyte not detected above reporting limts 

10 
IOO 

- -

10 
100 

·----

IO 
-----
IO 
10 
10 
10 
-----

10 
- --------

10 
10 

NA 

--- = indicates that analyte was not detected during any sampling event 

--

10 4 Nov-99 lOU --- lOU 
100 1 Nov-99 lOOU --- 10 u 

-- ----- --- -

10 6 Jun-01 lOU --- 7 
100 2 Jun-98 lOOU --- lOU 

... ------ -- f--- ---- ---- --· 

10 3 Sep-00 1 Nov-99 lOU ----
IO 1 Dec-98 lOU --- lOU 
IO 6 Dec-98 lOU --- 1 

----

IO IOU --- lOU --- lOU 
10 lOU --- lOU --- lOU 
10 lOU --- lOU --- lOU 

--
10 9 Dec-98 lOU --- lOU 
10 IOU --- lOU --- 10 u 

NA 3,500 Nov-00 120 Nov-00 1,800 

For replacement wells, like MW9R and MW54R, "Highest Detection" concentrations only reflect samples from the replacement well. 

CAS/cas!PJV 

J:\20910603 ACS\L TMP\FINAL\Table3,4,12.xls[LA Wells] 

2090306.030401 

IOU Jun-O 1 
10 u Mar-02 
lOU Mar-02 
IOU Mar-02 
lOU Mar-02 
IOU Mar-02 
IOU Mar-02 
lOU Mar-02 
IOU Mar-02 
lOU Mar-02 
lOU Mar-02 
lOU Jun-01 
42 Mar-01 

file://J:/209/0603
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Monitoring 
Location 

Identification 
Monitoring Wells 

MW06 
---

MWII 
----~ 

MWI2 
MWI3 

-------
MWI4 
MWI5 

-----~ 

MWI7 --
MWI8 
MWI9 ---
MW37 

1-·--
MW38 
MW39 

1-----
MW40 

t-·---
MW41 

t-·--· 
MW42 

----
MW43 

---~~~--

MW44 
----

MW45 ----
MW46 

-----
MW47 

-------~ 

MW48 ----
MW49 

----
M-IS 

----
M-4S 

Staff Gauges 
SGI -----
SG2 ---
SG3 -----

Table 5 
Evaluation of Upper Aquifer Gauging Points 

American Chemical Service NPL Site, Griffith, Indiana 

Location with Respect OBJ#l OBJ#2 NOTES 
to Area of Groundwater (GW Flow) (BWES/ 

Contamination PGCS) 

Interior X South of Site 
UpS!_adient X North of Site 
U_£S!_adient X North of Site 

Dow~adient* X North of Site 
Downgradient X West of Site 
Dow _!!gradient X South of Site 

U_2gradient X South of Site 
Up~_!)ient South of Site, Obstructed 

Interior X South of Site 
Dowggradient X North of Site 
Tran~radient X North of Site 
Tran~adient X North of Site 

Upgradient X North of Site 
Dow!!8radient X South of Site 
Dow!!8radient X South of Site 
Downgradient X South of Site 

t----Downgradient X South of Site 
Interior X South of Site 

Downgradient X West of Site 
Tran~dient X South of Site 

Interior X North of Site 
Interior X North of Site 

Griffith Landfill West of Site 
Griffith Landfill X West of Site 

Griffith Landfi II Destroyed 
Griffith Landfill Destroyed 
Griffith Landfill Located in drainage ditch west of Landfill 

SG5 
1---SG6 

Interior X North of Site, located in drainage ditch near railroad tracks 

1-----
Downgradient 

SG7 ACS facility ----
SG8R Downgradient 

1-----
SGII Downgradient 

1-----
SGI2 Downgradient 

Piezometers 

~---LWI Griffith Landfill 

~--LW2 Griffith Landfill 
E:WI ONCA 

~---

P3 OFCA 
~---

P4 OFCA ----
P5 OFCA 

~----

P6 OFCA 1----
Upgradient P7 ----

1-----
P8 Upgradient 
P9 Upgradient 

1------~ 

PlO OFCA 
'--·---

Pll OFCA 
----

PI2 OFCA 
1-----

Pl3 Griffith Landfill 
1-----

1'15 Griffith Landfill 
1-----

Griffith Landfill Pl6 

CAS/cas!PJV 
J:~09\0603 ACS\L 1MP\FINAL\Table5,6,7 ,9.xls[UA WL] 
:W06D:l.030401 

Located in drainage ditch 
Destroyed 

X South of Site, Located in pond 
Located in drainage ditch 
Located in drainage ditch 

Located in Landfill 
Located in Landfill 
Destroyed 
Destroyed 
Destroyed 
Destroyed 
Destroyed 
near PI05 
nearMW40 
nearMWII 
Destroyed 
Destroyed 
Destroyed 

X Griffith Landfill 
Griffith Landfill 
Griffith Landfill 

Page I of 3 



-.. ...... ' 

Monitoring 
Location 

Identification 

Pl7 
---

PIS 
---

P22 
---

P23 
----

P24 
---

P25 
-------

P26 
P27 

---
P28 ---
P29 

---
P30 

---
P31 

---
P32 

---
P35 --· 
P36 ---
P37 ---
P38 ---
P39 

---
P40 

----
P41 

----
P49 ----
P50 ----
P51 

----
P52 ----
P53 

----
P54 

-·--rss 
----

P56 
----

P59 I 

-----
P60 -----
P61 

----
P62 ----
P63 

r---i>64 
---· 

P65 
f------

P66 
f--·--· 

P67 
f--·---

P68 
f------

P69 r-----
P70 r-·--· 
P71 

Table 5 
Evaluation of Upper Aquifer Gauging Points 

American Chemical Service NPL Site, Griffith, Indiana 

Location with Respect OBJ#l OBJ#2 NOTES 
to Area of Groundwater (GW Flow) (BWES/ 

Contamination PGCS) 

Griffith Landfill X Griffith Landfill 
Griffith Landfill Destroyed 
Griffith Landfill Griffith Landfill 
Downgradient X in wetlands, located near MWI4 
Dov.ngradient west of Site, located near P91 
Downgradient X in wetlands, located near P88 

--oowngradient X in wetlands, located near MW46 
Dow!!fradient X west of Site, located near MWI4 
Tran~radient X north of Site, located near MW08 

ONCA inside Barrier Wall 
ONCA Destroyed 
ONCA X Will monitor water level inside Barrier wall 
ONCA X Will monitor water level inside Barrier wall 
ONCA Destroyed 
ONCA X Will monitor water level inside Barrier wall 
ONCA Destroyed 
ONCA Destroyed 
ONCA inside Barrier Wall 

Transgradient X north of Site, near P 107 
Tran~radient X north of Site, near Pl07 

ONCA X inside Barrier Wall 
ONCA Destroyed 

Down gradient west of Landfill 
Downgradient west of wetlands 
Downgradient north of wetlands 
Down_gradient north of wetlands 
Trans gradient north of Site, near MW48 
Transgradient north of Site, near MW 11 

Up gradient east of Site, located near MW40 
L'pgradient east of Site, located near MW12 

Downgradient Destroyed 
Downgradient Destroyed 
Transgradient north of Site, located near SG5 
Downgradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 
Down gradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 
Downgradient west of Site, used for vertical gradient in wetlands 

PGCS Piezometer Sets 
l-·--i,81 PGCS X Located along PGCS to monitor its effects 
----

P82 PGCS X Located along PGCS to monitor its effects 
----

X Located along PGCS to monitor its effects P83 PGCS 
I-· 

P84 PGCS X Located along PGCS to monitor its effects 
----

X Located along PGCS to monitor its effects P85 PGCS 
r---i>86 PGCS X Located along PGCS to monitor its effects 
r-· 

P87 PGCS X Located along PGCS to monitor its effects 
---

P88 PGCS X Located along PGCS to monitor its effects 
----

P89 PGCS X Located along PGCS to monitor its effects 
P90 PGCS X Located along PGCS to monitor its effects 

CAS/cas!PJV 

--

--

J:'C09\0603 ACS\LTMP\FINAL\Taf:lle5.6.7,9 xlsiUA WLI 
:1)<{)6o:l.03040 I Page 2 of 3 



Monitoring 
Location 

Identification 

P91 
----· 

P92 

Table 5 
Evaluation of Upper Aquifer Gauging Points 

American Chemical Service NPL Site, Griffith, Indiana 

Location with Respect OBJ#l OBJ#2 NOTES 
to Area of Groundwate[ (GW Flow) (BWES/ 

Contamination PGCS) 

PGCS X Located along PGCS to monitor its effects 
PGCS X Located along PGCS to monitor its effects 

BWES Piezometer Pairs --· P9:'1 BWES- ONCA X located inside BW. Destroyed, will be replaced. 
--· 

P94 BWES- ONCA X located inside BW. Destroyed, will be replaced. 
P95 BWES- OFCA X located outside BW. 

~--~ 

P96 BWES- OFCA X located inside BW. 
P97 BWES- OFCA X Destroyed. Replaced by P 117 

~--~ 

P98 BWES- OFCA X Destroyed. Replaced by Pll6 
P99 BWES- OFCA X Destroyed. Replaced by Pll5 

--~ 

PIOO BWES- OFCA X Destroyed. Replaced by Pll4 
PIOI BWES -OFCA X Destroyed. Replaced by PIll 

--~ 

Pl02 BWES-OFCA X Destroyed. Replaced by P II 0 
Pl03 BWES- OFCA X Destroyed. Replaced by Pl09 

--~--

Pl04 BWES- OFCA X Destroyed. Replaced by PliO 
Pl05 BWES-ONCA X located outside BW. 

--~ 

Pl06 BWES-ONCA X located inside BW. 
J>J07 BWES-ONCA X located outside BW. 

--~--

PIOS BWES-ONCA X located inside BW. 

ORC Piezometers 
ORCPZl Transgradient North of Site, located near MW49 
ORC PZ2 Tran~dient North of Site, located near MW49 

--~ 

ORC PZ3 Tran~dient North of Site, located near MW49 
ORC PZ4 Trans gradient North of Site, located near MW49 

--~ 

ORC PZ5 Trans gradient North of Site, located near MW48 
--·--

ORC PZ6 Trans gradient North of Site, located near MW48 
---~ 

ORC PZ7 Transgradient North of Site, located near MW48 
---~ 

ORC PZ8 Transgradient North of Site, located near MW48 

_;\lotes: 
OBJ # l =Objective I: Collect water level data to document that consistent groundwater flow regimes are observed in the 

upper and lower aquifers. 
OBJ #2 =Objective 2: Collect water level data to document the performance of the PGCS and BWES. 
Shaded wells= water level measurement from well not needed to meet Objective I or 2. 
GW = Groundwater 
FGCS =,Perimeter Groundwater Containment System 
hWES == Barri·~r Wall Extraction System 
* = MW 13 was originally an interior well 

Ct>S/cas/PJV 
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CAS/cas/PJV 

Table 6 
Evaluation of Lower Aquifer Gauging Points 

American Chemical Service NPL Site, Griffith, Indiana 

Monitoring Well Screen Location with OBJ#l OBJ #2 
Location Depth in Respect to Area of (GWFiow) (BWES/ 

Identification Lower Aquifer GW Contamination PGCS) 

MW28 Upper Upgradient X 

PZ42 Middle Upgradient 

PZ43 Lower Up gradient 

MW50 Upper Upgradient X 

PZ44 Middle Upgradient 

MW07 Upper Transgradient X 
MWlOC Upper Interior X 

MW09R Upper Interior X 

MW29 Middle Interior 

MW34 Lower Interior 

MW23 Upper Downgradient X 

MW24 Upper Downgradient X 

MW52 Upper Downgradient X 

MW53 Lower Downgradient 

MW51 Upper Downgradient X 

MW30 Middle Downgradient 

MW33 Lower Downgradient 

MW54R Upper Downgradient X 
--

MW55 Lower Downgradient 

MW08 Upper Downgradient X 

MW31 Middle Downgradient 
--

MW32 Lower Down gradient 

M4D Upper Griffith Landfill X 
ATMW4D Upper Interior 

Notes: 
OBJ #I = Objective 1: Collect water level data to document that consistent groundwater 

flow regimes are observed in the upper and lower aquifers. 
OBJ #2 = Objective 2: Collect water level data to document the performance of the PGCS 

and BWES. 
Shaded wells= water level measurement from well not needed to meet Objective l or 2. 
GW = Groundwater 
PGCS = Perimeter Groundwater Containment System 
BWES =Barrier Wall Extraction System 

J:~09\0603 ACS\LTMP\FINAL\Table5,6,7,9 xls[LA WL) 
20"0601.0:H)40J 



Table 7 
Evaluation of Upper Aquifer Groundwater Monitoring Wells 

American Chemical Service NPL Site, Griffith, Indiana 

Well Area of Location with Respect OBJ#3 OBJ#4 
Jdentification Groundwater to Area of Groundwater Upgradient Downgradien 

Contamination Contamination 
MWll North Upgradient X 
MW12 Upgradient X 

----
MW13 Downgradient* X 
MW37 

-- Downgradient X 
MW38 Transgradient --

MW39 Transgradient X 
--MW40 Upgradient --

MW48 Interior 
t---

MW49 Interior 
MW14 West Downgradient X --
MW46 Downgradient 

'---

M-lS Griffith Landfill --
M-4S Griffith Landfill 
MW06 South Interior --
MW15 Downgradient X 

t--
MW17 Upgradient X 

t---
MW19 Interior 

f------
MW41 Downgradient 

f------
MW42 Downgradient X 

t---
MW43 Downgradient X 

'---

MW44 Downgradient X 
--

MW45 Interior 
-----~ 

MW47 Transgradient 

~otes: 

OBJ#S 
Interior 

X 
X 

X 

X 

X 

OBJ #3 = Objective 3: Collect and analyze groundwater samples from upgradient monitoring wells in 
the upper and lower aquifers to document background groundwater water quality. 

OBJ #4 = Objective 4: Collect and analyze groundwater samples from the monitoring wells at the 
downgradient boundaries of the site to monitor the boundaries of groundwater impacts. 

OBJ #5 =Objective 5: Collect and analyze groundwater samples from the interior of the areas of 
contaminated groundwater to assess progress toward attaining cleanup objectives in these areas. 

Shaded wells= groundwater samples from well not needed to meet Objectives 3, 4, or 5. 

C.A S/cas/PJV 
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f r, 
Long-Term Groundwater Munituring Plan 

American Chemical Service NPL Site 

f MonltorfDI!I Location mth ! L<lC!It!on with ! 2002 ! 2003 

I 
Loratlon I rt'Spt'CI to su. II?Spt'Ct to Rrt'8 or I 1st Qtr 13rd Qtr 14th Qtrllst Qtr I 2nd Qtrl 3rd Qtr 14th Qtr 1st Qtr 

2004 
2ndQII 

m groundwater I I I "' I II I I = I II II 'I "' I 

I il contamination 1.~ ~ ! ~ I ~ I ~ i ~ ~ i a I ~ i I ~ i I .~ I ~ ~ ~~ ~ i a i ~ ~ ~ ~ i a i 5 I ~ 
~.:llf;:lil~l~.:ll~ ~.:l ~.:ll: ~.:l ~.:ll~ ~.:l ~.:ll~ :i ~ 

.!i~ 
:tj 

Monltor~D!! Wtlls 
MWII Nonh 
MWI2 
MWI3 
MW37 
MW38 
MW39 
MW40 
MW48 
MW49 
MWI4 
MW46 
MW06 
MWI5 
MWI7 
MWI9 
MW41 
MW42 
MW43 
MW44 
MW45 
MW47 
M4S 

West 

South 

Stall' Gaat~H & Piezometers 
P13 South 
Pl7 
P23 
P25 
P26 
P27 
P28 
P40 
P41 
P49 
SG5 

SGSR 

South 
Wesl 
West 
West 
West 
Nonh 
Nonh 
Nonh 

ONCA 
Nonh 
South 

SGI3' West 
SGI4' South 

PGCS Plnomrter Sets 
PSI Nonhwest 

--------

_Pg__ 1- Nonhwest 
P~3 Northwest 

--pg.j-- ·- Nonhwest 

_ _u~~- X X X 
Upgradient X l X.1l X l X 

-l~~:-:;~~;~: -~ I ~ I I ~ I 
Tram&radient X X 

__ Transgr"-<!i_rnt X X X 
__ Upgrall_ient_ _ _ X X 

Interior X X X X 
- ---- ----

Interior X X 
1)_()\0'_Ilgradient X X 
Downgradient X 

X 
X 
X 

X 
X 

Interior X X X X X X 
- Down:gT_ad_ient X X 

1--__\Jpgr__ad_i~~t- _ X X 
Interior j( X X 

------

Downgradient X 
_:__ oc);ngradi~ni X_ X 

Downgradient _ 
1 

___)(___ X 
__Downgradient X X 

X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

Interior --~ 1-Xt-- _ _X_ X 
Transgradient X X 

Griffith Landfill X - X - - -. 

X 

X 
X 

X 
X 

X 

-------

~ I~ 
X IX 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
x 

X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

---f---)(_ -
X 

X 

X 
X 

X 
X 

X 

X X X X X X X X X X X 

X 
X 

X IX X X 
X X I :- j IX -: ~ ~11 X 

X 

x j -+----o-c-}-~x--+-l----:7"--+---7x~f--'-'-x f.-- _ 
X ! X X X X _!< __ _ 

X I X 
X I 

X X 1 X X 

______ _,x'----1-1 -t--__ 1 __ x __ 
x I x --~~x~+-~~x~-~~x~--+~x~·~_x 
x i ___ :_x~· --1----l-----+-~x--+~~ 

X X __ __ X --~X~-1--+--+-c::X:._f----l----+-_.cX:._f--' ~X--1--- __ 
X X X X X X X 

X 

-----

X X X X X X X~ X X X X X_X X X X X X 

XX X XX X X X X XX X X X X X X X X 
X X 
X X 

X X X X X---l---'X'-+----1--X X _ X X _ X X X 
X X X X X X X- X X X X X X 

X 
X 

X X X X X X X X X X_ X 1-X ___ X X I-~X~~X:--+---~__:_:X~--'XC+---
X x x x x xx xx ______ xx_ xx~ x x x x x x 1 x 

X X X X X X _ _c_X~_f-X'-'--4------+--~X~+---'-'X+---- _ 

~ X ~ X X __ ~ _ X ~ X X ~ ~ ___ -+--~~--1--'X~----+---~~--1---'X~ 
X X x_ 1~ ____ ------1----,_,X_-+-'X~--1--- __ X X X X X-~-X--1------+---x'-'----!-x-1-----

X X _ _ _ ~ _ X X _ __ X X __ _c_X:'---+"X''+--+'"X-+---~ -:X:;-+--;-;X+--f---'X~~X:+---+-7.Xc---'-:X-;+---

~ -~ - ~ J _:__ = ~ _:__- -"~'----!~-'~~-+-_ -_ -_ -_ --1-+ -_ ,.'"'xx=~~~~==~=~====---+--_-~:.:_:--_.!"i~tt-::_-::_-::_-::_t-::_i~~~~~~t-=-::.-::_-::_~f::_"i~t-=,~~~"---l+---------
x.___._--11 __ -l __ ,x_ --J-}--+-----I------"X.::--_l---1---1----'X~+--jf--l--+--- _ X X X 
X X X X X X XI 

Griffith Landfill X f.- 1-- _ X X X _ _ X f-- __ __ __ X ~- ---~-+-- _ -1--- X_ ---i--+-X~-l---1---+-X~-L---f---- __ 
~Land-fill- X X X X X X X X X X , 

-- Downw.;dient X X - -X-- -X X X - - X X . X X X X X X - --X---1---"x'-----''-----l----X--1---"x'-C----+--X-

Do~~~ -~-~- x- x~- x -r x i ~~~--~---t=1=~~x~~t-::.tx~~~-::_j~-::_~x~~!clx~J~+~-~-~~~x~~--+-~x.::--_+-~x.::--_+---+-~x~-+-~x.::--_+--+~x~ 

1--~D~o~w~n'!;'"graad~i..._en..,c'---l-:x~-1-----~ ___ xx . .._· ~-1--_._x._ x _)( _ x_t= _-x- X x ~x-+---l---x~+~x~f--+-+---l----;X;=t=-fxt~~=1==;X~._-_--l-I---;~X~j;=t==;X~_-_--l-l---c::::-;X~j;=t=~xf=---t 
DowniO"ad~ii~en~t'---+--x~+---1---+--l~~~~--x __ x ___ ---~-- -X -x- --'x:·~--l-----l-~-::_~-::_-=,t~~x~-1--_-~x~I--+-;X~-l---x~-l--+~--l---'x'---4-~x~+-+---'x~--l--~x~-l--+---'x'---l--~x~-l--+_c::X.__~ 

~-oo----;;U~pgra~dd~~ie~n'-';t:;:-;-;/-~X'--f--j-}---j-XX__ _ X X X X -- X-- X X--- X X X X X X X X X X 

Ou!Side Barrier W_:_-~•1~11 __._X~-+----1---- _ X X -= _-_-X-=- - )(" X X X +-:X~+-+~X.;-+;X;-+-}--l---l--X~+...;X---l-+--X~+-X~--l----I---'X~+-X~-l--+---7X._ 
f.'O;u"=IS";id._e~B:"am~_..·e"';r;.W~al~ll-X~}----1----+-1_)(__~ __ X~_ -'-'X'-...ji--+-___c_cX_-1--Xcc.--1. X X X X X X _ _)( __ -!:X'-f---l--_;X_J-;X---l--l----;X_}-;X---l-+-~X;-
_.In-,s ... id._.e .. B._.am=·,e..,_r__:W:.:al::::lct-..:.X'---1-+--+-~ __ X X ___ X X X _)(_ -1- X --J-...;X---l-+~X'---l-:X~I----l---l--jf-.!:.X~~-~X~-l-----I---__;:X~-l-.!:.X:._I---l--__;:Xc.__-l-.!:.X~f---l--....2X_ 

lncerior x _x"--1----l-----l---'x'----l--+--+C::x:--...J-_-l--- x -- -_------+_.,x~l---1---l--x"--l---l-'---+---l---+~x---l-+--____jl-x~+--+---+-x~+--+---
1_--cD"'oc.cwc"ngra"''';do:-ie=no;t __ __:_x I-_ _ x ___ f--r _ x ______ _.x_-1--l--1---l- __ _ x f--- __ --l---'x"--1----J- 1--- ----+----.::x~I-+---}-;X---l--l---}-7.x'--J---J---I 

Weiland Pond _ __)(__ X _ _ _ _ _ };____ ----J-::-;X-+-}------I---':X:--...J--i----1---- _ ---f--~--+-}-----\_;X;-+-}--l--~----J-...;X---l--l-------'1--X~--l----I---+---;X--+-J---
Runoff Pond - X X X X X X X X X X 

__ _!'GCPGC __ s5_ TT~-"--n:hh 1-)(x_L x x x x x _ -~x'---f--x~t--1---+~ )(__ _ x_-l------1--'x"----l-..':x._-l-+--+--l--'-x-I-;X---l-+-~x'"--+--'x'"--+-+----'x"--+-x~+-+---'x~· -1 
.. x x x x x x x _ -!-~- x x x T x x x _ _._x.::--_i---l--'"x-+--._._x+--+-_..x'---1 

PGCS Trench X l X _ _ X X X X X X X X X X X X -- X X X X 
1 

X 

_ PGCS T"~+--x- -- - -x x x x x x x - l---:x~+-:x:;-+---___ +---7x.;---l--;x:--+---l--+-+---'x~+...;x--+-+-~x~+--'x~+-_+_-_-'--"---xx~_jt--f---:-~xx-_+-L--~~x~· 
P85 Northwest PGCSTrench X x X X __ x~-J--C'x:--...J--+-~x"--+~x:--...J---l----l---l--x"-+....2x--+--l---'X'-'------ll--~x _ _X_ X X X- -1--- x 

P86 Northwest PGCSTrench X X X X X _)(_ X _)( ___________ x_· __ -:X::;-·-+-}-~X.;-+;X:--+-}--l---l--X~+~X---l-+---'X~+-X~-j---1----'X.::--_-+-_~X~+--I-X 
P87 Nonhwest PGCS Trench X _ ___ __)(_ X X __ X X 1- X X X X X X X X X X X X X 

P88 Nonhwest PGCS Trench X X X X X X X X __ _ __ ___)(___ _X_ --1--~X.::--_-l-"'X'---+-I--+--+-"X-l---"X'--I-+--X._._-l-_..X--+--f---X'-'-~-'"X--+-~-·X_:__. 
P89 Nonhwest PGCS Trench X X X X X X ___ X ----~--"X'----1--l---+-'---+-----'X~ -I~X"---l-'---l------'X"--_ 1 X X _ )(_ _ _ X X X X X_ 

P90 Nonh\\'es~ __ PGC __ s l"rench x __ -1---II...C.x~-+-_..x __ l---_x _ _ _x ---+-;X-+-}--:x-::--+~x:--...t-+-+~-x~+-x~+--+---'xC"-+·.!:.x:--...J---+-+-+- ;X~-l---'x"--!-+...;X.__}--"x'----11---l-----"'x_+--"x'---1---l-----c'-x 
__ __o:P92.'._l_--l--__::N":o:'..'nh~w~e':'s..__t-II---'PGC~o::'S~Tc;:re~n~ch.::--_+-'X"--I-----1----1----l---':X:--...J----l-----;X __ X X X _1_'"'X--ji----'X'-------l--~X.__+-X ____ )(_ X X X X X X XX_l __ xx·--

P92 Nonhwest PGCSTrench X X X X ----X- -X- X X X )C X X X X X X X I 

CAS/cu!PJV 
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P31 ONCA Inside Barrier Wall X 
-X~ -P32- - O~icA -b;id~-sarri~r wa1l 

P36 ON(' A ln,.ide Ranirr Wall X 
P93' 
1'94' 

P105 
P'lo6--
PIO? 
Pl08 
Pl09 
PliO 
Pill 
Pl1T 

ORCPZI02 
Pl13 
Pll4 
Plls 
Pll6 
PI I? 
Pll8 

~ 

ONCA Outs1de Barrier Wall X 

ONCA lnstde Hamer Wall X 
OFCA Out.)it.le Barrier Wall X 
oFCA- -~-sici;B;;.nerwllll x 
ONCA Olmide Barrier Wall X 
ON-CA- b;,id~ Barri~-;: Wall X 
ONCA Ouuide Barrier Wall X 
ONCA Inside Barrier Wall X 
OFCA Ou!Side Barrier Wllll X 

---------

OFCA Inside Barrier Wall X 
OFCA Ou!Side Barrier Wall X 
OFCA - -ln-s-id~ B~er Wall - - X 

South Griffith Landftll X 
OFCA Inside Barrier Wall X 
OFCA Inside Barrier Wall X 
OFCA ---+--:Ou:=ts::;idC-'e':::B"'am"'."-er-':W~al:-1 t--x~+-
OFCA Inside Barrier Wall X 

- --OF~ Outside Barrier wal1 -x 
OFCA Inside Barrier Wall X 

YOC =Sample will be analyzed for Volatile Organic Compounds 
B(2CE)E =Sample will be analyzed for bis(2-chlorocthyl)ether 
Arsenic = Sample will be analyzed for Arsenic 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

-

Full Scan= Sample will be analyzed for YOCs. SYOCs. Pesticides, PCBs, Metals, and Cyanide 
BWES =Barrier Wall Extraction System 
PGCS =Perimeter Groundwater Containment System 
OFCA = Off-Site Containment Area 
ONCA = On-Site Containment Area 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

I =Staff gauges will be placed in the wetlands pond and the detention pond in the Off-Site Area. 
2 = P93 and P94 will be replaced during the On Site ISYE well installation. 
• = MW 13 was originally an interior well 

C.".SI!::a.~JPJV 
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Ta 

Long-Term Groundwater Monitoring Plan 
\Jvv.:• A1.1uif.:• tVdb iYiuuilu•inK Sch.:dui~ 

American Chemical Service NPL Site 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X X 
X X 

X X 
-

X X 
X X 
X X 
X X --- --x- x 

X X X 
x~ r-~ ----t--x-t-.,.,x--+-t-.c.x'----+--7x:-,__-t-_ x 

X X X 
X X X XI X XI X 
X X X X X r-xr - X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X x-r--- X X X X --X 

X X X X X X X 
-x---1-~x-+-t--7x:-+-7.x--+-t-~x'----+-~x'----t-+-~x~-

X 
X 

X_ 4-- ~---
X X 

X X X X X X X 
X X X X X X X 

X 
X 
X 
X 

X X 
X X 

:cx:--t----ll--~x---l--7x:-x X X 
X X X 

--~x-~x~+--t-~x~t-~x_,.l_~~x~+-~x~-+-~x, __ 
X X X X X X X 
X X X X X X X 

-+--+-~x:-+-~x--+-+-~x:-+-7x~-+-~x~-+-~x7-t-+--x~--

-+--~t-~x~~~x~t-1-~x~~x~+-~-7x~+-~x~--+-~x~ _ 
X X X X X X X 
X X X X X Xi X 

Page 2 of 2 



Well 

Table 9 
E"·aluation of Lower Aquifer Groundwater Monitoring Wells 

American Chemical Service NPL Site, Griffith, Indiana 

Well Screen Location with OBJ#3 OBJ#4 
Identification Depth in Respect to Area of Upgradien Downgradient 

Lower Aquifer GW Contamination 
MW28 Upper Upgradient X 
MW50 Upper Up gradient 
MW07 Upper Transgradient 

MWIOC Upper Interior 
MW09R Upper Interior 
MW29 Middle Interior 
MW34 Lower Interior 
MW23 Upper Downgradient X 

--
MW24 Upper Downgradient 
MW52 Upper Downgradient X 

r-· 
MW53 Lower Downgradient X 
MW51 Upper Down gradient X 
MW30 Middle Downgradient X 
MW33 Lower Downgradient X 

MW54R Upper Downgradient X 
MW55 Lower Downgradient X 
MW08 Upper Downgradient X 

~. 

MW31 Middle X 

OBJ#S 
Interior 

X 
X 
X 

r-· 
Downgradient 

Ci\Sicas/PJV 

MW32 Lower Downgradient X 
M-4D Upper Griffith Landfill 
MW56 Upper Interior X 

~otes: 

OBJ #3 =Objective 3: Collect and analyze groundwater samples from upgradient monitoring wells in 
the upper and lower aquifers to document background groundwater water quality. 

OBJ #4 =Objective 4: Collect and analyze groundwater samples from the monitoring wells at the 
downgradient boundaries of the site to monitor the boundaries of groundwater impacts. 

OBJ #5 =Objective 5: Collect and analyze groundwater samples from the interior of the areas of 
contaminated groundwater to assess progress toward attaining cleanup objectives in these areas. 

Shaded wells= groundwater samples from well not needed to meet Objectives 3, 4, or 5. 

J:\209\060] ACS\LTM PIFINAL\Table5,6,7 ,9.xls[LA Sampling) 
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* Ta~ .iO 
Long-Term Groundwater Monitoring Plan 
Lower Aquifer Wells Monitoring Schedule 

American Chemical Service l\TL Site 

Weii 

ID 

Weii Screen 

Depth in 

Lower Aquifer 

Location wiih 
Respect to Area of 

Groundwater 
Contamination 

2002 2003 2004 2005 2006 

1st Qtr -~rd Qtr 1st Qtr_ 3rd Qtr 1st Qtr 3rd Qtr 1st Qtr 3rd Qtr 1st Qtr 3rd Qtr 
[Z ~ -; j u ~ ~ == 

5
= -~-~-T..,._u_tll+-~-~-.-=ju=-r-~[Z=-+-~---Q,j-r-u--+-~-'il--,--u..,tll-.---[Z-:-il-~-11---r~u-+_-~-'--.:..._~-r-:-u'-----t-~--=--11...:.,-="'-'-'--s-l 

U ~~o -~ ~o-::~o u -::~o-~o u ~o ~ ~ =·· 
~ 3: ...J ;.... ~ ...J ~ rJJ ~ ~ ;> ~~I;.... ~ ~ ~ ;.... ~ ~ ;.... ~ ~ ~ > ~ ~ ~ ~ j ~ ~ 

_M_W_2_8_1-___ Upper Upgradient 

MW50 Upper Upgradient 

MW07 Upper Upgradient 

MW lOC Upper Interior 

M~09_R UpE_er___ Interior 

MW29 Middle Interior 

1
_M_W __ 2_3 _

1 
____ U EP~- _ _ _ _!)_Qwng_r~dien_t_ 

MW24 Upper Downgradient 

MW52 Upper Downgradient 
-----t----
MW53 Lower Downgradient 

_M_W_51_ Upper Downgr~~ient 

_M __ W_3_0--I _____ M __ i_d_d_le___ _ D~··'II1gr~ie_nt 

MW33 Lower Downgradient 

X X 
X 

X 

X X 
X X X 

X 

X X 
- -- - --

X 
X X 

--- --- ----

X 

X X 
---

--
X 
X 

MW08 Upper Downgradient X X 
l-------t-----'~----~-----~--------I---+--

MW31 Middle Downgradient X 
-----------+-----~------- ----- ---r--

MW32 Lower Downgradient X 

MW54R Upper Downgradient X X 

MW55 Lower Downgradient X 

MW56 Upper Interior X 
M4D Upper Griffith Landfill X 

Notes: 

XXX X XXX X XXX X X XX X X X - -- t----+-----+--- - ------ ---!---+----- -- -------+---l-----+----+--+---+----1---l---
x X X X X X X X X 

X X X X X X X X Xi 
X X X X X X X X X X X X X X X X Xi X 
X X X X X X X X X X X X X X X X X X Xi X 

-+-~--~--+---~--l---r---+--+---~~~----l-----x X X X X X X X X 
XXX X XXX X XXX X XXX X X X 

t---~-1--~~~--t----+--+--+--+----1---l---+----+--+--+--~ 

X X X X X X X X X 

XXX X XXX X XXX X XXX X X X 
---~--+--+--+---+-~---r-~~1----r--+--+---~~----~-+~-+~~ 

X 
X X X 

X 
X 

X X X 
X 

X 

X X X 

X X X X X X X X 
X XXX X XXX X X XX X X X 

-- -----+--+---+-~--;---~--~--+--+--~----· 

X X X X X X X X 
X 

X 

X 

X 

X 

X 

X 

--~---+----+--+---+-~--;---~--~--+--+--~-----1 

X X X X X X IX 
XX X XXX X X X X X X X 

-- ·-

X X X X X X X 
X X X X X X X 
XX X XXX X X X X X X X 

-- -- ---------- ---+--+------+----j---+---t---t----+---+--+----+-----l~-+---+----+----i 

X X X X X X X X X 

X X X X X X X X X 
X X X X X X X X X 

VOCs =Sample will be analyzed for Volatile Organic Compounds 
B(2CE)E = Sample will be analyzed for bis(2-chloroethyl)ether 
Full Scan = Sample will be analyzed for VOCs, SVOCs, Pesticides, PCBs, Metals, and Cyanide 

CAS/cas/PJV 

j:i209i0603 ACSi LTMPiFiNALJTable 8, iOB.xls[LAPLan] Page I of I 



Table 11 
Residential Wells 

Long-Term Groundwater Monitoring Plan 
American Chemical Service NPL Site, Griffith, Indiana 

Residential Location with 
Well Respect to Area of 

Identification GW Contamination 

I PW-Y (1002 Reder) transgradient 
~- ---

2 PW-A (1007 Reder) transgradient 
~--

3 
-·--

PW-B (1009 Reder) trans gradient 

4 
~-

PW-C ( 1029 Reder) trans gradient 

5 PW-D (1033 Reder) transgradient 

_Notes: 

TCUT AL = Target Compound Listffarget Analyte List 
GW =Groundwater 

C. \S/cas/1' 1\' 
1:'20910603 ACS\LTMP\FINAL\Tablell.xls[Residential wells] 

~f <90306.03040 I 

Sampling Frequency Analytical Parameters 

Annually - 3rd quarter Full TCUf AL Scan 

Annually - 3rd quarter Full TCUf AL Scan 

Annually - 3rd quarter Full TCUf AL Scan 

Annually- 3rd quarter Full TCUf AL Scan 

Annually - 3rd quarter Full TCUf AL Scan 



Weli U'iiii"'' Aquifi:r 

,. 
T 

T:i"- .1. 
Baseline Concentration Values 

American Chemical Service NPL Site, Griffith, Indiana 

I 

r 
' 

Identification MW06 MWll MW12 MW13 MW14 MWlS MW17* MW19 MW37 MW39 MW42 MW43 MW44 MW45 MW48 MW49 

VOCs 
Benzene 320 10 10 610 41 10 10 10 10 12 10 10 

- - . 

C'hloroethane 720 10 10 570 1,000 10 10 20 10 10 10 10 
- --·- - ------- ··--

Telra~,;hluruelhem: 50 10 10 50 100 10 10 10 10 10 10 10 
- --- -------

Trichloroethene 50 10 10 50 100 10 10 10 10 10 10 10 
- ---

I, 1-Dichloroethene 50 10 10 50 100 10 10 10 10 10 10 10 
----~ --

1 ,2-Dichloroethene (cis + trans 26 10 10 50 100 10 10 10 10 10 10 10 
1, 1-Dichloroethane 21 10 10 50 100 10 10 10 10 10 10 10 

··- -- -----

I ,2-Dichloroethane 50 10 10 50 100 10 10 10 10 10 10 10 
---- ------ -------

Vinyl Chloride 50 10 10 50 100 10 10 10 10 10 10 10 
SVOCs 

Bis(2-chloroethyl)ether 56 12 
Metals 

Arsenic 72 59 81 

Notes: 
All concentrations in micrograms per liter (ug!L) 
Values are from September 1997 Groundwater Sampling Results Report and Groundwater Monitoring Plan (July 1998), Appendix C. 
* There were no baseline values for MW17. Using baseline values from MWI8 as a surrogate. 

CAS/cas!PJV 

2090306 03040 I 

10 1,045 9,500 6,750 
10 215 1,000 715 
10 80 500 500 -r----- -----
10 80 500 500 

------
10 80 500 500 r---soo- -------
10 80 500 
10 80 500 500 
10 80 500 500 
10 80 500 500 

Page I of 2 
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Weii Luw~:r Aquif~:r 

Ta~ l 
llaseline Concentration Values 

American Chemical Service NPL Site, Griffith, Indiana 

~· • 
"· 

Identification MWOS MW09Rj MWIOC MW23 MW28 MW29 MW30 MW31 MW32 MW33 MWSI MWS2 MWS3 MWS4R MWSS MWS6 

VOCs 
Benzene 10 310 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 

- --- ------- ---

Chloroethane 10 2,900 420 10 10 10 10 10 10 10 100 100 10 10 10 NA 
---------- ------ ---- ------
Tetrachloroethene 10 200 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 

---- ... ----- -- - -- --· - ----·-- .. 
Trichloroethene 10 200 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 

---- - - .. ---- - --- --- ----- ·-- --~- -------
1,1-Dichlo~oethene _____ 10 200 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 

--- ------ ----- ----- - ---- - --
1,2-Dichloroethene (cis +trans 10 200 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 

---- ----- ----- --- --· "------- ---· 

1, 1-Dichloroethane 10 200 150 10 10 10 10 10 10 10 100 100 10 10 10 NA 
--- - .. -·-- --------

1 ,2-Dichloroethane lO 200 150 lO 10 10 10 10 10 lO 100 100 10 10 10 NA 
. - . ------------ - ----- - ------ ---- ---------

Vinyl Chloride 10 200 129 10 10 10 10 10 10 lO 100 100 10 10 10 NA 
SVOCs 

Bis(2-chloroethyl)ether 50 
Metals 

Arsenic 

Notes: 
All concentrations in micrograms per liter (ug!L) 
Values are from September 1997 Groundwater Sampling Results Report and Groundwater Monitoring Plan (July 1998), Appendix C. 

C AS/cas.IP J Y 

2090306 03040 I Page 2 of 2 
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JOB No. 2090603 

l 
I 

t 

' 

t 
~ 
r 

P51~ \\ t' 

\ 
\ 

[ _____ _ 
r---------··-.. --·-r---.. 

~61 
SG10 

t 

4000 

BARRIER WALL 

PERIMETER GROUND WATER CONTAINMENT SYSTEM 

UPPER AQUIFER WELL LOCATION 

AND DESIGNATION 

PIEZOMETER LOCATION 
AND DESIGNATION 

STAFF GAUGE LOCATION 

AND DESIGNATION 

5000 

SURFACE DISCHARGE LOCATION FOR PERIMETER GROUND 

WATER CONTAINMENT SYSTEM 

~RCPZ1 ORC PIEZOMETER LOCATION 

AND DESIGNATION 

NOTES: 
1. GRAY WELLS INDICATE MEASUREMENT LOCATIONS 

INCLUDED IN 1998 GROUND WATER MONITORING PLAN. 

SG8R ~P61 
~+, 
C:~) 

MW44$ 

2. P93 AND P94 DO NOT EXIST, BUT WILL BE REPLACED DURING 2002. 

3. SG13 AND SG14 ARE PLANNED FOR INSTALLATION DURING 2002. 

fiLE• J•/209/0603 oc•ldrowing•IL TMP/uo_wlo.dgn 

-,--,---,-.....,.---r---T·-- 'T"~ 

DR~NAGE I 

DITCH 

P56 
~ 

~ ' $MW11 
.,." 

f$i MW40 

~P8 

~ P59 

$ REDER ROAD 
MW18 

MW4 
$ 

$ MW41 

---r---------- ---

MW43f5i 
$MW42 

f5000 /()()() 

1 
I 

0 500 

7000 

6000 

SCALE IN FEET 

1000 
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JOB No. 2090603 

---------- - --·- -- ---------

4000 5000 

.,..,.,.,- BARRIER WALL 

C:::: = = C' PERIMETER GROUND WATER CONTAINMENT SYSTEM 

- - - - GRIFFITH LAI'<DFILL BOUNDARY 

MW53 LOWER AQUIFER WELL LOCATION Ai'<D DESIGNATION 
$ 

NOTES: GRAY WELLS INDICATE MEASUREMENT 
LOCATION INCLUDED IN 1998 GROUND WATER MONITORING PLAN. 

FILE : J:/209/0603 ocs/drowins/L TMP/Io wlwells.dgn 
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1 
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6000 7000 
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5000 

40CO 
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I 

500 

SCALE IN FEET 

1000 
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JOB No. 2090603 

\ 

\ $ 
',MW19 

' ' ' 
' 

4000 5000 

BARRIER WALL 

PERIMETER GROUND WATER CONTAINMENT SYSTEM 

UPPER AQUIFER WELL LOCATION 
AND DESIGNATION 

SURFACE DISCHARGE LOCATION FOR PERIMETER GROUND 
WATER CONTAINMENT SYSTEM 

INFERRED EXTENT OF IMPACTED GROUNDWATER 

fi..E• J•l20910603 ocsldrowingsiLTMPiuo mpwells.dgn 

\ 

' ' ' 

' ' 
' ' ' 

I 
I 

·· ..... 
····-.. ~:::~·······- ... 

··· ... 

I 
IMW17 

$ 
M~8 R[O[R ROAD 

' ' ' ' ' ' ' 

''MW45$ 
' ' ' 

MW435 

' ' 
\ 

I 

•• 

+-----·--·····-···--·----· 

$MW42 

f.iOOO 

0 

8000 

7(100 

6000 

500() 

! 
I 

500 1000 

SCALE IN FEET 
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-DRAINAGE 
DITCH 

II ;: 
A
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r ,, 
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W28 --··· REDER ROAD 
~~=t!:~~_ .. l(:~:..~:-~..::=::::==- _::::::::::::=-.. --... =:=::::=:==:::::=::::::·~=-=:.· 
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JOB No. 209060J 

4000 

c:::: = = C' 

MW53 
f!l 

5000 

BARRIER WALL 

PERIMETER GROUND WATER CONTAINMENT SYSTEM 

GRIFFITH LANDFILL BOUNDARY 

LOWER AQUIFER WELL LOCATION AND DESIGNATION 

INFERRED EXTENT OF IMPACTED GROUNDWATER 

FILE: J:/209/060J ocs/drawins/LTMP/Io rnpwells.dgn 

6000 7000 
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SCALE 

AS SHOWN 

PW-B • PW-C • PW-D • 

APPROXIMATE FOOTPRINT 
OF UPPER AQUIFER 
GROUNDWATER IMPACT 

LEGEND: 

REDER ROAD PRIVATE WELLS 
PW-Y 1002 REDER ROAD 
PW-A 1007 REDER ROAD 
PW-B 1009 REDER ROAD 
PW-C 1029 REDER ROAD 
PW-D 1033 REDER ROAD 

PW-~ RESIDENTIAL WELLS 

NOTE: 
ALL RESIDENTIAL WELLS ARE SCREENED 
IN LOWER AQUIFER l 

I GROUNDWATER FLOW 
DIRECTION IN LOWER 
AQUIFER 0 500 1000 

AMERICAN CHEMICAL SERVICES. INC 
NPL SITE 

GRIFF I TH, INDIANA 

SCALE IN FEET 

RESIDENTIAL WELL LOCATIONS 

FIGURE 

5 



.... 
A 
p 
p 
E 
N 
0 
I 
c 
E 
s 



APPENDIX A 

CONCENTRATION-VERSUS-TIME PLOTS 

Upper Aquifer 
Lower Aquifer 



~1111111., 

Date Benzene --
BASELINE 320 

...,....----
780 ug/L August-89 r:--:--=----- ---- r----:--

~ay-~_ 1,500 ug/L 
Decembcr-94 3,000 ug/L 
·-------
Novemb.::r-'16 320 ug/L 
~------

April-97 35 ug/L 
f--;--';------ ---

-39u~ July-97 
September-'17 140 ug/L I 
December-97 __!_~900 ug/L [ 
--:----------
June-98 72 ug/L 
December-98 930 ug/L 
--;----------
June--99 180 ug!L --
Novembcr-99 480 ug/L 
March-00 2,1 00 u__gJ'I-
~:!!!~~r-OQ__ ,_J30u~ 
March-0)_ 2,000u~ 
June-01 26 ug/L 
---

, March-02 370 ug/L 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW06 

Chloroethane 
720 

140 ug/L 
240 ug/L 
530 ug/L 
720 ug/L 
67 ug/L 
140 ug/L 
140 ug!L 
550 ug!L 
350 ug!L 
840 ug/L 
78 ug!L 

310 ug!L 
420 ug!l._ 
22 ug!L 
270 ug!L 
18 ug!L_ 
190 ug!L 

BDL = Below the Detectton Lmut 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW06 

·~""' -~ I 
3.000ug/L -f----~~~--~~~~~~~~~~---:::;>,.___~~~~~~~~~~~~~-----r--~ 

2.000 ug/L 

1.000 ug/L 

Ougn.L--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Jhll-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene - Chloroethane 

JMWMS/CAS 
J:20Nl603 .A.CSIDJtaba.>eiTimetmd_GWMP __ UA.•Is[MW06] 9/4/2002 



Benzene 
10 

BDL 
BDL 
BDL 

6 BDL 
BDL 
BDL I 

7 BDL 
7 BDL 

BDL 
! BDL I 

BDL I 
) 2 ug!L 

BDL 
1) BDL 

BDL : 

BDL 
BDL ,= Below the DetectiOn Lmut 

40 ug/L 

30 ug/L 

20 ug!L 

' ' f 
I 

-

-

10 ug/L f-

1 
0 ug!L -'-'- ·-· ·-

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MWll 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MWll 

I 

' 

·-

I 

' 

I 

I 

I 

I 

I 

.~ - I 1-

Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

--+-Benzene - Olloroethane 

---·---------------~==================~----------------~ 

.JMK/JMS/CAS 

.I 2)910603 t,CSIDJt;,hoseiTimetmd_GWMP _UA.xls[MW II] 9/4/2002 



!Date 
I BASELINE 

~~t:.§~-­
Mav-90 
IJ~arv-:-95-
r:-:--•-----
INovembcr-96 

~rch-2:[= 
!June-97 
October-97 
December-97 
~-----

June-98 
f-----· 

'December-98 

--

---

---

---

June-99 

~vember-22_ 
:March-00 
~ten:tber-:QQ 
'June-0 I 
~rch:02 

--

-

Benzene 
10 

~------

BDL 

r--2 ug/1:: __ 
BDL 

1-----
BDL 

2 ug/L 
BDL 
BDL 

~-

2 ug/L 
16 ug/L 

BDL 
BDL 

1----
BDL 
BDL 

1----
BDL 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW12 

Chloroethane 
10 

f-
23 u~L 

1-
2ug!L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL =Below the DetectiOn Lmut 

50 ug/L 

40 ug!L 

JO ug!L -

~0 ug!L 

10 ugtL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW12 

Ougt~-~~~~~~---=~cw~==~===;====~====~=-~~~~~~~~~~~~~~~~~ 
Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene ---Chloroethane 

Jl..iKIJMS/CAS 
J 2091060'> AC~.\DatJhaseiTimetmd_GWMP _UA.•ls[MWI2] 9/412002 



-· 
Date 
Baseline 
....,..-----· 
August-89 
~----
May-90 
t-;----"----
Januarv-95 

f-o----;----. 
November-96 

Benzene 
610 

2ug/L 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW13 

Chloroethane 
570 

500 ug/L 
770 ug!L 

6ug/L 97 ug!L r.-:---
17oug/Ll March-97 330 ug/L r.----::-: ---

June-97 610ug/L ' r=--:-----
33 ug!L October-97 

1=--:--
BDL December-97 

'-:-----------::--
June-9g 2 ug/L 
-:::---: 
December-98 BDL 
~= 
June-99 BDL 
------:----
November-99 BDL 
-:-:----:----
March--00 BDL 
--:::-----

I September -00 BDL I 

June-01 BDL 
March-02 BDL 
BDL =Below the DetectiOn Lmut 

,-----
' '·""'"""I 

HXlOug!L -~ 
f 
[ 

3.000 ug/L -: 

1.000 ug/L -:------

1.000 ug/L --

0 u;VL .:....... 
--
..... 

570 ug/L 
160 ug/L 
20 ug/L 
82 ug/L 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentrations vs. Time 
Monitoring Well MW13 

' 

! 

--
~ ----

I 

! 

I 
I 

' 

I 

.! 
Jan-89 Jan-90 Jan-'ll Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 .lan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene -Chloroethane 

------------------------------------------------------------------------------------------------J 

JM <JruSICAS 
J 2091()6()1 ACS\Datobase\Tirnetrnd_GWMP _ UA <Is) MW 131 Q/~/2002 



Date Benzene 
Baseline 41 
A ugust=§2__ 
May-90 2 ug/L 
Januar)~~- 440 ug/L 
November-96 41 ug/L 
---------
March-·97 BDL -------
June-9 7 
----~-

lug/L 
~_2tem~_t:: 97 BDL I 

Decemher-97 BDL -------------
June-9-~1 BDL 
December-98 BDL 
--· 

June-99 BDL 
Novernber-99 2 ug!L 
March-·00 2u --
Septern~_t::OO BDL 
June-0 1 BDL 
March-02 1 ug/L 
BDL = Below the DetectiOn Lnrut 

,---

5.000 ugll 

4.000 ug'l 

: 3.000 u~.'l 

1.000 Uf. 'l - -

Ou~:'l ~ 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW14 

Chloroethane 
1000 

3 ug!L 
660 ug!L 

1,000 ug!L 
BDL 
BDL 
BDL 
BDL 
BDL 

59 ug/l 
BDL 

32 ug!L 
26 ug!L 

BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW14 

I 

I 

' 

' : i 
' 

i 
! 

' 

~--- ---

--

--- ·- ·-
Jan-89 Jan-90 Jan-9t Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-{)() Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene - Chloroethane 

-------------------------------------------------------------------~ 

WKJJMSICAS 
I ~0910603 .\C:S'Datab•seiTimetmd_ GWMP_UA.xls[MWI4] 



~ 1 1 111"'1'
1 

Benzene 
10 

BDL 
2 ug/L 
3ug/L 
3ug/L 
3ug/L 

± 
4ug/L 
5 ug!L 
BDL ! 

8 ug/L 
3ug/L -
5 ug!L + BDL 

2 i 

1 + BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW15 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

2 ug/L 
BDL 

2 ug/L 
BDL 

1 ugiL 
BDL 
BDL 
BDL 
BDL 

BDL == Belov. the Detection Lm11t 

50 ug/L 

140 ug/L 

30 ug/L ---

20 ug/L 

10 ug!L 

I 0 ug/L ' • ' 

Benzene & Ch1oroethane Concentration vs. Time Plot 
Monitoring Well MW15 

I 
I 

I 

: 

I 

: :::~J 

! 
i 
: 

i 
I, 

--

Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-DO Jan-{)1 Jan-02 Jan-03 

Sampling Date 

-+-Benzene ---Olloroethane 

-----·--------------·-----------------------------------------------------------------------~ 

JM KIJMS/C\S 
1•20910603 ACS\Dawbao;eiTimetmd_GW\IP_.UA.xlsiMWI51 9/4/2002 



Date 
BASELINE 
-----~-

~~0 __ 
December-94 
-----
June-0 I --------
March-02 
--------

---

-----

---

---

-----
---

·---

·------

Benzene 
NA 

BDL 
BDL 
BDL 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW17 

Chloroethane 
NA 

BDL 
BDL 
BDL 
BDL 

BDL =Below the DetectiOn Lmut 
NA =No baseline conducted on this welL 

WugiL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring WeD MW17 

10ug/L-~------------------------------------~-----------------~----~ 

Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene - Chloroethane 

JM,(JJMS/C.\S 
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r-· 
Datt' 
l:ASELINE 
~lJEl:l_St-89 
Mav-90 
~·~ 

Qecember-94 
1\ ovember-96 
c:-:-·-
March-97 
Ttme-97 
-· 

.§.l"~!nber -97 
December-97 
-· 
June-98 
~· 

December-98 
-=-· 
~une-99 
Novembt,r-99 
r:-· 
March-00 

t-:c· 
~(~nber-01 
,June-01 

Benzene 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

' 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: MW18 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Not Sampled - Dry 
Not Sampled - Dry 
Not Sampled - Dry 
Not Sampled - Dry 

BDL '=Below the Detecuon Lmut 

SO ug/L 

40 ug/L 

J() ugiL 

20 ug/L 

10 ug/L 

0 ug/L 

Dec-88 

J~IK/JMS/CAS 

May-90 Sep-9t 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW18 

I 

i 
I 
I 

I 

i 
I 

' 
I ' 

' 

Jan-93 Jun-94 Oct-95 Mar-97 Jul-98 

-+-Benzene ---Olloroethane 

J:: 0910603 ACS1Dat Jbase\Timetmd_IMPwells. •ls!MW 181 
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Dec-99 Apr-01 Sep-02 
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''lit I" 

Date 
BASELINE 
1-:--· 
Augus:-89 

tc--:--=--. 
May-90 

t-;::---'--
Decen:bcr--94 

f-c-c--· 
November-9<' 
1-:-::----~---

March-97 
r.-----::-~---

June-97 
S_eptenJber-91' 
December-97 
--:------::· 
June-98 
t=--· 
December-98 

t-;-----;;· 
June-99 
f-::-:--· 
November-99 
~-
March-·00 
f'::-=-=· 
~~!_nber-00 
June-01 
r------~--

March-02 

Benzene 
10 

2 ug/L 
BDL 

f--· 
5ug/L 
~' 3ug/L 

lug/L 
BDL 
BDL 
BDL 

7ug/L 
3ug!L 
BDL 

7 

f---6 
4 

I 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW19 

Chloroethane 
20 

22 ug!L 
20 ug/L 
14 ug!L 
13 ug/L 
18 ug/L 
16 ug!L 
16 ug/L 
22 ug!L 
14 ug!L 
20 ug!L 
24ug!L 
35 ug!L 
28 ug!L 
25 ug!L 

BDL = Below the Detecl!on Lmut 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW19 

souwLr----------------------------------------,-----~------------------------~----~-----. 

40 ug:L -· 

10 ug/L 

Ou~~~~~~~~~~~~~~~~~~=====P~~~~~~-.~~~~~~~~~~~~~ 
lan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan.OJ Jan-02 Jan-03 

Sampling Date 

-+-Benzene -Chloroethane 

JMKIJMS/CAS 
!::09\0603 ACSIDa,abaseiTimelmd_GWMP _UA.•Is[MWI9] 9/4/2002 



,..--· 
Date Benzene 
BASELINE 10 
'~.!: gust-89 
~~IY:2Q__ __ 
1 _'!nuary-9:L___ 
March-96 BDL 
---. 

March-97 BDL ----. 
June-97 BDL ---· 
~Jtember-97 BDL 
December-97 BDL ---· 
June-98 BDL ---· 
December-98 BDL ---· 
June-99 BDL 
---· 

Ncvember-99 BDL ----· 
March-()() BDL ----
~Jtember-00 BDL 
June-01 BDL 
---. 

BDL = Below the Detection Lmut 

5(1 ug!L 

4(1 ug!L 

3(1 ug!L -

~(1 ug/L -· 

1(1 ug!L 

Oug!L -~~ 

Jan-•;.o Jan-91 Jan-92 

IWKIJMSICAS 

i 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW34 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Cbloroethane Concentration vs. Time Plot 
Monitoring Well MW34 

' 

' 

I 

: 
I 

I 

i I 
I 
I 

I 

I 
' 
i 

! 

I 

i -· -·-·-
Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 

Sampling Date 

--+-Benzene - Chloroethane 

1·209\0603 ACS'Dalabase\Timelmd_IMI'wells.xls[MW34] 

I 

' 

; 

I 

-----1-

- I 

Jan-99 Jan-00 Jan.OI Jan-02 

9/4/2002 



...-----
Date Benzene 
BASE:Lil\'E 10 r--· 
~tJl-~--
~_Q__ __ 
Decembcr-94 
-·-·-- ~----
Augus:-96 BDL 
--~- -------
March-97 BDL 
~-~----

June-97 BDL 
~-----

~~rnber-97 BDL 
December-97 

~~~ ~-------

June-98 
~----

Decembcr-98 BDL 
----------c:·----- r-------s-o~__ June-99 
~----

November--99 BDL 
~-~---

~~i March-00 
f--------------
~t2_~-_ClQ __ BDL ---
June-01 BDL f:--:----:----
March--02 BDL ' 
BDL ='Below the Detection Lurut 

r--

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW37 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW37 

i '""·· r-
40 ug/1. t· -----~------~· ----------------------i-----,-------------------t-----i 

t 

[ 
30 ug/1. r-

20 ug/1. --

10 ug/1. I 

I 

g/:_·_an_-9<_~_ Jan--9-1--J-an_-_9_2 --J-an--9--'=3==Jan=-9=4==J=an=·=95==Jan=-9=6==Jan=·=9=7==J;::an_-_98--Jan--9-9--J-an_-OO ___ Jan-{) I 
Sampling Date 

--+-Benzene - Chloroethane ~ 

J~:K/JMS/CAS 

J c0910603 ,\CSifl"t.thaseiTimetmd_GWMP _UA.<Is]MW37] 9/4/2002 



,, ~··•'"' 
Concentration vs. Time for 

Upper Aquifer Monitoring Well: MW38 

--· 
Date Benzene ' Chloroethane 
BASELINE 10 10 --· 
~~gust-:~_ 

May-90 __ 
I>ecember-94 
--·--

/\ugust- 1~_ BDL BDL 
March-97 BDL 

~ 
BDL 

June-97 BDL BDL 
--· 

~~~er-97 BDL BDL 
December-97 BDL BDL 
June-98 BDL BDL 
--· 

December-98 BDL I BDL 
June-99 BDL BDL --· ~ 

November-99 BDL BDL 
M.arch-00 BDL BDL --· 
September -00 BDL BDL r- . 
J Jne-01 BDL BDL 
E; D L == Below t 1e Detect ton Lm11t 

~--·---------------------------------------------------------------------------, 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW38 

~;o ug!L -r-------------------------.,------,----,...----.------.----, 
I i 
. I 

".() ug!L I 

'0 ug!L 

:o ug!L 

I 0 ug!L. i 

I 

Oug!L ~~~~~~~~~~~~~~~~~~~~~~~~~H-·~--·~~~~~~~~~~~~--~ 

Jan .. ~ ~ an-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 

Sampling Date 

-+-Benzene ---Chloroethane 

---·-------===================----------__j 

I~ K/JMS/CAS 
1:::!09'10603 1\CS\Da!.tbase\Timelmd_IMPwells.•ls[MW38] 9/41200~ 



·~~ .... ,,. 

r---· 
Date 
~!--INE 
~ugust-89 _ 
~-90 __ 
December-94 
~-------

~~:_?~_ 
March:97 
June-97 
1----·--
w_Qiember-97 

mber-97 

~8 mber-98 
,June-99 
r.-;---· 
!November-99 
March:OO 
~tember--00 

June-0 I 
--· 

March-02 

Benzene 
12 

12 ug/L 
4 ug/L 
5 ug/L 
4 ug/L 
4 ug/L 
BDL 

5 ug/L 
2 ug!L 
2 ug/L 
BDL 

lug/L 
lug/L I 

I ug/L 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW39 

: Chloroethane 
10 

5ug/L 
BDL 

3 ug£L 
2 ug!L 
2ug/L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL =Below the DetectiOn Lmut 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW39 

5Dug~ ------------------------~----~----~------------o-----~----~-----------.-----. 

4Dug~ -----------------------~----------~------------------------~----~-----r----~ 

30 ug~ 

20ug~ 

!Dug~ ----------------------------------------~--------------------~----------~----~ 

Dug~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~=t~~~~~ 

Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Samplint: Date 

-+-Benzene - Olloroethane 

JMK/JMS/CAS 
1::09\0603 .\CS1Dalabase1Timetmd_GWMP _UA.xls[MW39) 9/412002 



--~~~·" 

Benzene 
NE lO 
q 
-----I--· 

r-94 
l BDL 

BDL 
BDL 

;·-97 BDL 
-97 BDL 

BDL 
-98 BDL 

BDL I 
r-99 BDL : 

BDL I 
r-OO BDL 

BDL 
BDL = Bdow the Detectron Lrnut 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: MW40 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

~-------------------------------------------------------------------~ 

50 ug!L 

40 ug!L 
i 

30 ug!L ~ 

20 ugfl I-

10 ug!L t-

0 ugfl 

Jan-90 Jan-91 Jan-92 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW40 

I 

I 
I 

i 

I 

• I •••• • 
Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 

Sampling Date 

I 
! 

: 
I 

i 
I 
I 

' 

' 

i 
I 

I 

i 
• • • • • • "'I 

Jan-99 Jan-00 Jan-UI Jan-U2 

-+-Benzene -4-Chloroethane 

L ____________ ~=======~-----__j 

JMKIJMS/CAS 
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,---
Date 
BASELINE r--
~~~s!-sc; 

~·r:2~) 
December -94 
-· 
August-9t 
M..rch-97 
-·--
June-97 
-· 

~_tembe!-97 

December-97 -=-=-·--June-98 
t-::-· 
December--98 
r:-· 
June-99 
1--· 
November-99 

1--· 
March-DO 

1--· 
~)!ember-DO 

June-01 

Benzene 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: MW41 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Not Sampled - Dry 
BDL 
BDL 
BDL 

BDL =Below the DetectiOn Lm11t 

·----------------------------------------------------------------------------~ 

50 ug!L 

40ug!L -

30 ug!L -

20 ug!L -

10 ug/L -

Oug/L 

Dec:-88 May-90 Sep-91 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW 41 

I I 
I 

I I 
I ' I I 

I 

' 

I 

- -----
Jan-93 Jun-94 Ocl-95 Mar-97 Jul-98 

-+-Benzene ---Chloroethane 

' 

I 

i 

Dec-99 Apr-01 Sep-02 

-·--------------=~~~~~~==---------------~ 

.NKIJMS/CAS 
J 2)9\0(>()3 ACS\Dalah"se\Timelmd_IMPwells.xls(MW41l 9/4/2002 



Benzene 
10 

-~ f--· 

-- 1----------
BDL ---r----
BDL 
BDL 

7 BDL 
BDL 
BDL I 

BDL I 

BDL 
) BDL i 

-+-
BDL 

) BDL 
BDL 

2 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW42 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 

0.9 ug/L 
BDL 

0.9 ug/L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL '"Below the Detection Lnrut 

50 ug!L r· 

~I ug/L f---

30 ug~L ·----

120 ug~:... --

10 ugJL --

OugfL 

Benzene & Chloroethane Concentration vs. Time Plot 
~onitoring Well MW42 

I I 
i I 
I 

i I 

I I 

I 

I 

I 
I 

i 
I 
I 

I 

- --

I 

I 
I 

! 
I 

I 
I 

! 

~ 
.. 

.Jan-90 J an-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan..()() Jan-01 Jan-02 Jan-03 

Sampling Date 

--+-Benzene -Chloroethane 

IMK/JMS/CAS 
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--
Date 
BASELIJ'I.'E 
~-

~-u~st-S<l 

~90 
December-9L~ 
[-----·---

~·-t-9b 
March-97 
[------

June-97 
---
~rnber-97 
December-9~· 

June-98 
f-----· 
December-% 
~, 

June-99 
[------

November-91) 
r'-:'---'-:· 
March-00 
[------

~mber-00 

June-01 
~-

March-02 

Benzene 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL I 

BDL 
BDL 

I BDL 
_j_ 

BDL I 
BDL I 

I 

BDL 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW43 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL "'Below the Detection Lnrut 

50 ug/L 

40ug/L ---

30 ug/L 

20 ug/L 

10 ug/L 

0 ug/L 

Jan-90 Jan-91 Jan-92 Jan-93 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW43 

I 

- ·-·-·-·- - ·-· 
Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 

Sampling Dale 

-+-Benzene --O!Ioroethane 

·- 1-. 

Jan-00 Jan-{)! Jan-{)2 Jan-{)3 

--------------------------------------------------------~ 

JMKIJMS/CAS 
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,.1 Ullf'' 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW44 

Date Benzene Chloroethane 
BASELINE 10 ---
August-89 

~ay-90_~ 
December-94 

~ust.:2~~--- BDL I 
-----+-

March--97 BDL I 
------
June-97 BDL 
September-97 BDL 
December-97 BDL 
--·--
June-98 BDL 
--·--

December-98 BDL I 
-----
June-99 BDL -----
November-99 BDL -----
March-DO BDL 
Septe~ber-00 =J BDL 

June-0 I __ =] BDL 
March-02 BDL ------
BDL =Below the DetectiOn Lurut 

----------

50 ug/1. 

40 ug/1. 

30 ug/1. --

~0 ug/1. ----

10 ug/1. ---

0 ug/1. 

Jan-9(1 Jan-91 Jan-92 

----------

H.' K/JMS/CAS 

10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW44 

' 
I 

i 

I 

I 

i 

I 

-· ·-·-·-·- ·- ·-
Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 

Sampling Date 

-+-Benzene -Oiioroethane 

1·2()ql0603 1\CS\Dal.lhasc\Timetmd_GWMP _UA.xls[MW44] 

-· .1-
Jan-00 Jan-{)! Jan-{)2 Jan-{)3 

9/41200~ 



r--· 
Date 
BASELINE 
--;---
Augu+89 
-:-:-"'-:: 0 M_ay-9 __ ~ 
December-94 
--:--·--
August-96 
~· 

April-97 
!-:--'--:; 
June-97 
f-=--· 
Septernber-97 
December-9/ r.-----:, 
June-98 
[=----· 
December-9~ r.-----:, 
June-99 
c-----· 
November-99 
f:--:---c· 
March-00 
c-----· 
~nber-00 
June-0 I 
~----

March-02 

Benzene 
1045 

530 ug/L 
1,100 ug/L 
940 ug/L 
860 ug/L 
670 ug/L 
670 ug/L 
500 ug/L 
360 ug/L 
340 ug/L 
290 ug!L 
43 ug/L 

_]2_!:!!;/L 
3ugJL I 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW45 

Chloroethane 
215 

82 ug/L 
230 ug/L 
120 ug/L 
120 ug/L 
130 ug/L 
120 ug!L 
88 ug/L 
38 ug!L 
32 ug/L 
38 ug!L 

820 ug/L 
17 ug/L 
4ugJL 

BDL === Below the Detectton Lmut 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW45 

5.000 ug!L r-·------------------~-------,-----------,-----,------, 

4.000 ug!L 

3.000 ug!L 

~.000 ug!L 

I.OOOug!L 

Ou~- ~-~~~~~~~~~~~~~~~~~~~~~~~jt=-~-=~.C~c=~~~~~~ 
Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan.() I Jan.02 Jan.03 

Sampling Date 

-+-Benzene ---Chloroethane 

J~IK/JMS/CAS 

!::0910603 ACSIDatlbas~ITimetmd_GWMP _UA.<Is)MW45] 914noo2 



~IIIII" 

Benzene 
E 10 

-----
---~ 

-94 
---~ 

lu~L 

I u~L . 

2 ug!L ' 

-97 ___1_1:l~L 
9T~ BDL I 

BDL 
98-~ 

lu~ 
BDL 

99 lu~ 
BDL 

-00 
BDL 

BDL =Below the Detectmn Limn 

50 ugll 

40 ug/L t-

30 ugll f--

20 ugll t-

10 ugll f--· 

0 ugll 

Jan-90 

J~lK!JMS/CAS 

' 

Jan-91 Jan-92 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: MW46 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Not sampled - could not be found 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring WeD MW46 

i : 
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I I I 

I i ! l 

i 
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! I 
I 

I I 

i I ' 
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I 
I ' 

I i 
I 

I I 

I 
' 

I 

I l ' 

i I I 

i I 
I 

' I 

! 
I 

I 

i I 

I I 
I 

I _l I 
I 

I I 

I 

! 

' i 

I 

I I i 

I I ~ j i 
.E 

Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 

Sampling Date 

-+-Benzene --Chloroethane 

J !09'{)(,03 -\CS'D"t.•haS<ITirnetmd_IMI'\I.ells.xlsiMW46) 

! 

I 

I 

i 

I 

' I 
I 

I ' 

I ; 

I I 

I i 
I ..J i 

Jan-00 Jan.{) I Jan-02 
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Date 
Bi\SEU'IE 
~-
cAl~~t-8·~ 

~~?0 
Decemher-94 ..,... 
Au_gll_~t-9oS 
M.lfch-97 r:--
June-97 r::--
Octobcr-97 
Ut'cember-97 
Ju:Je-98 r::--
December-98 r:----
June-99 r:-:--
November-99 r-:-
March-00 r::--
~~1ber-OO 

Benzene 
10 

BDL 
BDL 
BDL 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: MW47 

Chloroethane 
10 

BDL 
BDL 
BDL 

BDL + BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL ~!le-01 

BL>L = Below the Detection Ltnllt 

1,
---- Benzene & Chloroethane Concentration vs. Time Plot l 

Monitoring Well MW47 

50ug/l.r-------,------,.-~ 

~lug/1.~---------------------------------------------------~------J-------~-------~------~ 

I W ug/1. ~--------------------------------------------------------------------------t--------1 

Dec-:l8 May-90 Sep-91 Jan-93 Jun-94 Oct-95 Mar-97 Jul-98 Dec-99 Apr-01 Sep-02 

l _______________________________ -+-____ &_~_e_re _______ ~ ___ C_hl_o-rre __ ilia_re----------------------------------~ 

Jt-.IK/JMS/CAS 
J :: 09'D603 1\CS\D;ot;,t>ase\Timetmd_IMP"ells_,JsiMW 471 9/412002 



10.000 ug!L 

9.000 ug!L 

8.000 ug/L 

7.000 ug/L 

6.000 ug/L 

5.000 ug/l. 

4.000 ug/l. 

3.000 ug/l. 

2.()()(1 ug/l. 

1.()()(1 ug/l. 

0 ug/l. 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW48 

Benzene Chloroethane 
9500 1000 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW48 

l • ~ ~ 

\ I 1\ 
' \ t I \ 

\ I 'l \ 
~ I 1 T'1 

v I 

• 
I 

v ,. 
- -

• r 
~ I /\ 
\ I v 

~----~ --- -
\ 

Jan-1H) Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-{)1 Jan-{)2 Jan-{)3 

Sampling Date 

-+-Benzene ---Chloroethane 

---------------------------------------------------------------------------

.IM KIJMS/C AS 
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Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well MW49 

Date Benzene Chloroethane 
6750 

------+---

10.000 ug!L 

9,000 ug!L 

! 
8.000 ug!L 

I 
7,000 ug!L 

6,000 ug/L 

5.000 ug/L 

I 
4,000 ug/L 

3.000 ug/L 
! 

I 
I 

2,000 ug!L 

I 

I 

1,000 ugn_ 

Oug!L 

715 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW49 

: 
: 
i 

4 J 

I 

I ~ i I I 

I 
I 

I I 

' 

\ r I r. I 

\ I v \ 

' 

\ \~ 
¥ I :• \ I .. ~--~~ ~ .. 

Jan-·XJ Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-0 I Jan-02 Jan-03 

Sampling Date 

-+-Benzene -Chloroethane 
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,-----
Date 
BASELINE -· 
----

-·--

-·--

~·----

~lrch:97 
June-97 
-·---
~~tember-97 
December-97 
r-· 
June-98 
f'::'-· 
December-98 
-· 
June-99 
r:-· 
~vember-99 
March-00 
r=-· 
~~tember-00 
June-01 

Benzene 
10 

BDL 
BDL 

2 ugt'L 
BDL 
BDL 
BDL 

2 ug!L 
BDL 

2 ug!L 
BDL 

4 ug!L ' 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: M-IS 

Chloroethane 
10 

BDL 
BDL 

2 ug!L 
I ug!L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL- Below the Detect1on Lmut 

50 ug/L 

.W ur/L 

30 ug!L 

20 u[:IL 

0 U{:IL 

Jau-90 

.IMKIJMSIC\S 

Jan-91 Jan-92 

.I 21!910603 ACSIIl'lta1JdseiTirnetmd_lMPwells.<lsiM·lSI 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring WeU M-IS 
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! / ~~./ 
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r-· 
Date Benzene 
Bt\SELI'IE 190 ,__. 
---~--- ---

I---~-~ 

I-----~---

~'lu~y-Sc'i__ 570 u_gl_l,. 
March-91 98 LJgfL --
June-97 190 u_gl_l,. 
-
October-97 73 LJgfL --
December-97 75 LJgfL 

1--
Ju:le-98 BDL 

1--
December-98 120~ 1---
June-99 180 ug!L 

1---
120 ug!L November~99 

1---
March-00 96~ 

f-::-· 
~:~ber-00 130 ug!L 
Junc-O I 140 ug!L 

i 
I 
I 

I 

Concentration vs. Time Plot for 
Upper Aquifer Monitoring Well: M-4S 

Chloroethane 
1300 

1.300 ug/L 
1.300 ug/L 
1,300 ug/L 
1.000 ug!L 
1.200 ug/L 

BDL 
2,000 ugll 
1,600 ug/L 
1,200 ug!L 
1,500 ug/L 

37 ug!L 
840 ug/L 

'=":' BIJL == Bt!low the DetectiOn L1rrut 

Monitoring Well M-4S 

1

,- Benzene & Chloroethane Concentration vs. Time Plot 

5.:JOOug/l. .-----------,-----~---,------., 

4 •JOO ug/L +-----

3.000 cg/L +----------------------------+-----'--

2.000 ug/L -t-------

1.000 ug/l. · 

Oug/l. ~~~~~~~~~~~~~~~~~~~=:~~~~~~~~~t=~~~~ 
Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 

Sampling Dale 

~Benzene - Chloroethane 
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-· 
Date Benzene 
BASELINE 10 ----· 
May-90 
-':c'-------

BDL 
Julv-90 BDL 
f-~-----

~~Jary-91 __ BDL 
Dec ember--94 BDL f"--c-------
November-96 BDL 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW08 

Chloroethane 
10 

f---
BDL 
BDL 
BDL 

I 
! BDL 
I BDL 

f-------- --~ 
March-97 BDL BDL 
f-------
Jun ~-97 BDL 
f-:::--------
~:_Qtember:22__ BDL 
December--97 BDL 
f--------
Jun~-98 BDL C:::------
December-98 BDL -------
Jun~:-99 BDL -,-----------
November-99 BDL --------
March-00 BDL -------
~:Qtember:OO _ BDL 
June-01 BDL f--------
March-02 BDL 
BDL =Below the Detection Lnrut 

-------- -----

-

-

OJg!L L .... 
Jan-90 Jan-91 Jan-92 

J MKIJMS/CAS 

I 
I 

~ 
i 

~ 

Jan-93 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
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BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW08 

I I 
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Date Benzene 
BASELINE 310 r.---August-E9 
b.,--· 

BDL May-90 
1";---'-· 

40 ug;L JanuJry-95 
~embcr-96 310 ug!L 
Apri-97 310 ug!L 

r.--o-· 
280 ug!L June--97 

f-;;----,· 
290 ug!L Septembcr-97 

1)ec(!mber-97 260 ug!L 
IJune-Yll IIU ug/L 
~-

100 ug/L Septembcr-98 
~-

160 ug!L Deccmber-93 
f;--;-----

130 ug!L Man:h-99 
f----
~:99 160 ~fl.. 
Septembcr-99 120 ug!L 
Novc-mber-99 160 ~fl.. 
March-00 120 ~IL ---
June-00 60u~L 

September-00 65 ug/L 
November-()) 55u~ 
Marc: h-OI 41 u~ ---
June--01 19u~ 

1-:-----
September-a I 23 u&fl::_ 
March-0? II ug/L 

"':::-=-'· 
BDL = Below the DetectiOn Lrm!l 

:I.OOC ug/L 

2,()()() ugll 

1,000 ugll 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW09/MW09R 

' 

\ 

Chloroethane 
2900 

440 ug/L 
650 ug/L 

2,200 ug/L 
2,900 ug/L 
1,700 ug/L 
1,800 ug/L 
2,000 ug/L MW09 
1,400 ug/L IMW09R 
2,000 ug!L 
2,300 ug/L 
760 ug/L 

490 ug/L 
650 u)!,{L 
540 ug/L 
460 ug/L 
660 ug/L 
970 ug/L 
710 ug{l 
360 ug/L 
450 ug/L 
680 ug{l 
330 u)!,{L 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring WeU MW09/MW09R 

llug/L L~+-------------~----------.. ~~=;~~~~~~~~~~~~~**~~.-~~~ 
J.m-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-m Jan-{)2 Jan-{)3 

Sampling Oak 

~ Benzene - Chloroethane 

Line indicates change to replacement well 
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Date 
BASELINE 

~39 
vtay-90 

.i~:95 
November-96 
lvtarch-97 
. une-97 
~ieptember-97 

December-97 
. une-98 
December-98 
:une-99 
~;eptember-99 

November-99 

Jv1arch-OO 
June-00 

_September -00 
November-DO ------
March-01 
June-01 
~;eptember -0 I 
March-02 

Benzene 
150 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

66 ug!L 

2.000~ 
83 ug!L 

340 ug!L 

120u~ 
150 ug!L 
520 ug!L 

1,800 ug!L 

410u~ 
450 ug!L 

280u~ 
480 ug!L I 

BDL =Below the Detection Lmut 

,----
1 

I 
I 
! 5.000 ug!L 

4,000 ug/L 

3.000 ug/L 

2.000 Uf.'l. 

1.000 ug'L 

0 ug'L 

I 

I 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MWlOC 

Chloroethane 
420 

BDL 
BDL 

120 ug/L 
140 ug/L 
440 ug!L 
420 ugll 
160 ug!L 
160 ug!L 
150 ug!L 

2,600 ug!L 
88 ug/L 

360 ug/L 
180 ug!L 
160 ug!l 
630 ug!L 
140 ug!L 
190 ug!L 
240 ug!L 
280 ug/L 
460 ug!l 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MWIOC 

I I 
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I 1 ' ___ , 
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----· 
Dat·~ Benzene 
----· 
~§.:ELINE~ 10 
~[l:St-89 _ 

~~~---- BDL 
r--------

Janu;~ BDL 
C:--:--- -
November-96 BDL 1-::-:'-----

BDL March-97 r:c------
June-97 BDL 
f-------

~~mber-97 BDL 
December-97 BDL 
f-------
June-98 6 ug/L 
f-------
Dece mber-98 BDL r-::------

BDL I June-99 
-:-::-----

BDL November-99 I -=-=--------
Marc1-00 BDL 
1-------

~~mber-00 BDL 
June-)! BDL -----
March-02 BDL i 
BDL = Below the Detection Lurut 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW23 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW23 

! 
I 

: 

I 

r 
-----------------------------------------------~----~-------------- . --

IOu!~t-----------------------------------------------------------------------------7-----~ 

Jan-90 .lan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

~Benzene - Chloroethane 

.... ··" 
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e 
ELINE ---
ISt-89 
--· 

90 
-------

Benzene 
10 

r-------" 
I 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW28 

Chloroethane 
10 

!!}'-95 . 
--,-

h-96 BDL ~ BDL 
------ r-- BDL ---i h-97 BDL 
97 BDL BDL 
---
:mber-97 BDL BDL 
mber-97 BDL BDL 
98 BDL BDL --· 
mber-98 2 ug!L BDL 
99 BDL BDL 
------
mber-99 BDL BDL ------ ~ 

h-00 BDL BDL 
-------
mber-00 BDL BDL 
---
01 BDL BDL 

Marc h-02 BDL BDL 
BDL = Below the DetectiOn Lurut 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW28 

I 

I ! I 

I 

I 

I 

' I 
' 

2C u:VL ---

I 

Ou:VL·L·~ i Al 
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r---· 
Date Benzene 
BASELINE: 10 r:----· 
AU!!USt-89 r-------
~r:90 __ 

~!Ji~-
March-96 BDL c--::----
March-97 BDL 1-::-----

3 ug!L June-97 
~----

~~mber-97 BDL 
Del:e mber-97 BDL -----
June-98 BDL -----
Del:e mber-98 BDL -----
June-99 BDL 
t------
NoYember-99 BDL 

fC--:'----- ' 
BDL Marc1-00 i I 

~----

i"P'~mbec-00 ___ 

3 
BDL 

June-::>1 BDL 
f::--::-------
Marc1-02 : BDL 
BDL = Below the DetectiOn Lmut 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW29 

Chloroethane 

I 

10 

2ug!L 
BDL 
BDL 
BDL 

1 ug/L 
BDL 
BDL 
BDL 
BDL 
BDL 

2 ug!L 
3 ug/L 
9ug!L 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW29 
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1_/ 

- -~1 .I --
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Sampling Date 

-+-Benzene - Ch1oroethane 
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,e 
ELINF: --· 
tSt-89 
--· 

90 
--· 

~~-
h-96 --
h-97 ---
97 
--· 

ber-97 -----
mber-97 
98 -----
mber-98 -----
99 -----
mber-99 
h-00 -----
mber-00 
Ol 
-----
h-02 

SOu¥1-

40u.VL 

30u.VL 

' 

10 Ui'11 -.• ~ t 

0 u:VL _._._,..._. ............... 

Jan-90 Jan-91 

JMKIJMS/CAS 

Benzene 
10 

--

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

2 ug!L 
BDL 

3 ug/L 
BDL 
BDL 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW30 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
l ug!L 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW30 
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--· 
e 
ELINE 

IJSt-89 
-----
-90 --
~ 
:h-96 
--
:h-97 
--
-97 --·--
•!mber-97 

June 
;Marc 

--· 

mber-97 
-98 
--·--
mber-98 
--· 

-99 
---
~mber-99 
--·--

h-00 
--
!mber-00 
---·--

01 
--· 

h-02 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW31 

Benzene I Chloroethane 
10 I 10 

BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
BDL I ug!L 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 

BDL = Below the Detecllon Ltffill 

50 ug!L 

40 ug!L 

30 ug!L 

20 ug!L 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW31 

. 

I 

10 ug!L ··-·----------·--------------------------------·--------

Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-- Benzene ---Chloroethane 
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Dat·e Benzene 
gsELINI: 10 
~g_ust-89 _ 

~L~-
~_!!!~ 
March-96 BDL 
----::-------
March-97 BDL --=--------
June-97 BDL r-::-----

BDL ~~·mber-92____ 
De·:ember-97 BDL 
f----------
June-98 BDL 
f--------

9ug/L December-98 
f--------

BDL June-99 
~----

BDL November-99 r::-----
BDL March-00 

~----

BDL ~~mber-OQ__ 
June-01 BDL -----
March-02 BDL 
BDL = Below the DetectiOn Lmut 

"I'.~------

50 ug!L 

. 

40ug!L 

30 ug!L 

20 ug!L 
I 

! 

Oug!L -~""-'-+ 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW32 

Chloroethane 
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~ 

I 

I 
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I 

10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW32 
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r-· 
Date Benzene 
BASELINE 10 r---
Aug_~~.:§~------ ------

~Y::~ 
~~~2_-
March-96 BDL -f 
r------- -
March-97 BDL 
----
June-97 BDL 
~----

Octoher-97 I ug!L -=-----------
December-97 BDL 
~----

I ug!L June-98 
f-------
December-98 I ug!L 
f-------
June-99 BDL -----
November-99 BDL 
-----
March-00 BDL ----
~~mber-00 BDL 
June-01 BDL ------
~~ch-02 BDL 
BDL = Below the Detection Lmut 

! SC u:VL 

40 ug/L 

30 u:!IL 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW33 

Chloroethane 
10 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Benzene & Chloroethane Concentration vs. Time Plot 
Monitoring Well MW33 

20 ug/L -----------------------------------------+-------

10 ug/L ----------------------------------------------------1------j 

Jan-90 lan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 

Sampling Date 

-+-Benzene - Chloroethane 
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,e Benzene 
ELINF: 100 
ISt-89 
90 
----

~-
mber-96 BDL 

--
h-97 BDL --
97 BDL ---
X!r-97 BDL 
mber-97 BDL ---

2 ug!L 98 
---
mber-98 BDL ---
99 BDL 
---
mber-99 BDL 
----
h-00 BDL 
---
mber-00 BDL 
01 BDL 
---

Marc h-02 BDL 
BDL = Below the DetectiOn Lmut 

-----
'lilt"' 

50u¥L 

0u:iJ-.­

Jan-90 lan-91 Jan-92 

------------

JMKIJMS/CAS 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW51 

Chloroethane 
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Jan-93 

100 
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BDL 
BDL 
BDL 
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Benzene & Chloroethane Concentration vs. Time Plot 
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-· 
Date Benzene 
BASELINE 100 ----· 
Aut!ust-89 

f:-:--'----

~r=~-
~!~_<~_ 
December-96 BDL r-----· 
March-97 BDL r------
June-97 BDL 
>-------
~~mber-97 BDL 
De<:e·nber-97 
r-----· 

BDL 
June-98 BDL -=-------
De<:e·nber-98 BDL 
r::------· 
June-99 BDL ------

I ug/L November-99 r------
Marc 1-00 BDL r------
~~mber-00 BDL 
June-01 BDL r------
Marc1-02 BDL 
BDL = Below the Detection Lmut 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW 52 

Chloroethane 
100 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

'-will 
------------------------------------------------------------------------------------------, 

50 U!iL ' I 

40 U!iL --~ 

30 U!iL I 

! 

20u!VL ---- I 
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Ou1VL '~ 
i 

l 
Jan-90 .lan-91 Jan-92 Jan-93 

Benzene & Chloroethane Concentration vs. Time Plot 
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! Benzene 
!!:LINE 10 
st-89 
90 

--

~-
mber-96 BDL -----
h-97 BDL 
--· 

I ug!L 97 ---
mber-97 2 ug!L 
mber-97 BDL 
98 2 ug!L 
--· 
mber-98 6 ug!L 
99 
--· 

4 ug!L 
3 ug!L mber-99 I 

h-00 4 ug!L 
--+ 

---
mber-00 3 ug!L 

---+ 

01 6 ug!L 
Marc h-02 7 ug/L 
BDL = Below the Detecuon Ltllll 

30 ug/L 

0 ug/L 

·---,-

I 

---+ 
! 
; 
I 

----1 
I 

! 

! 

I 

Concentration vs. Time Plot for 
Lower Aquifer Monitoring Well MW53 
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1.0 INTRODUCTION 

This Field Sampling Plan (FSP) presents, in specific terms, the requirements and 
procedures for conducting specific Remedial Design/Remedial Action (RDIRA) site 
activities at the American Chemical Service, Inc. (ACS) National Priority List (NPL) Site 
located in Griffith, Indiana. This FSP will ensure that the field sampling protocols are 
documented and reviewed in a consistent manner and the data collected are scientifically 
va!id and defensible. 

This FSP defines the specific sampling methods for the groundwater monitoring activities, 
as outlined in the revised Long-Term Groundwater Monitoring Plan (the Plan). The 
groundwater monitoring activities include collecting water level measurements and 
groundwater samples from site monitoring wells, collecting samples from residential wells, 
and all associated quality assurance and quality control sampling. There is also the 
po·~ential for abandonment and replacement of piezometers and monitoring wells. 

This FSP is to be used in conjunction with the approved November 2001 Quality Assurance 
Project Plan (QAPP), prepared by MWH, Inc. (formerly Montgomery Watson). The QAPP 
covers all sampling and analytical work for groundwater monitoring activities, groundwater 
treatment plant effluent and off-gas compliance sampling, and confirmation sampling for 
excavation of poly-chlorinated biphenyl (PCB) impacted soils. The treatment plant effluent 
and off-gas sampling and the PCB-impacted soil confirmation sampling each have their 
own corresponding FSP or related Work Plan, as mentioned in Section 5.1 of the QAPP. 

This FSP is required reading for all participating MWH field personnel. All personnel 
involved with these field activities will be required to comply with the procedures 
documented in this FSP to maintain comparability and representativeness of the collected 
and generated data. 

Th:.s FSP is presented in the following sections: 

• Section 2.0 presents the project background and current site conditions; 

• Section 3.0 presents the project organization and key personnel; 

• Section 4.0 presents the field operations and specific procedures to be followed 
during field work operations; 

• Section 5.0 presents the procedures to be followed during sample collection; 

• Section 6.0 presents the procedures to be followed during field data collection; and 

• Section 7.0 presents the procedures for proper record keeping. 
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2.0 PROJECT BACKGROUND 

The project background and current site conditions are described in Section 2.0 of the 
QAPP, and a more detailed description of the revised monitoring plan is provided in 
Section 3.0 of the Plan. Tables 8, 10, and ll of the Plan outline the specific locations to be 
monitored and the frequency of sampling events. Figures 1 and 2 of the Plan show the 
water level monitoring network, and Figures 3 and 4 of the Plan show the sample well 
ne:work in the upper and lower aquifers, respectively. 
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3.0 PROJECT ORGANIZATION 

At the direction of the ACS RD/RA Executive Committee and the approval of the U.S. 
EPA, MWH has overall responsibility for the implementation and analysis of the RD/RA 
sampling at ACS. The various management and project organization responsibilities for 
these Site activities are described in Section 3.0 of the QAPP. 
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4.0 FIELD OPERATION PROCEDURES 

The field procedures associated with the Plan are described below. A copy of the relevant 
specific operating procedures (SOPs) are provided in Appendix A. A copy of the field data 
collection forms which will be utilized as necessary during fieldwork activities are 
provided in Appendix B. 

4.1 UTILITY CLEARANCE 

If drilling or other subsurface operations are conducted that require utility clearance, then 
the following general utility clearance procedures for drilling operations will be conducted 
at a minimum: 

• Contact the Indiana Underground Plant Protection Service, Inc. (IUPPS) at least 2 
days prior to planned activities at 1-800-382-5544 or www.iupps.org. 

• If working on private land, contact the landowner to verify the locations of their 
underground utilities, since IUPPS will not go on private land without the 
landowner present. 

• If the utility markings at a specific drilling location are unclear or it is not certain 
that the location is clear of utilities, a hand auger or tile probe will be driven to at 
least 4 feet below ground surface to verify that no utilities are present. 

4.2 MONITORING WELL INSTALLATION 

All monitoring wells will be installed in accordance with the procedures described in the 
Monitoring Well Installation SOP provided in Appendix A. These procedures are in 
accordance with 312 Indiana Administrative Code (lAC) 13-8-3. 

4.3 MONITORING WELL DEVELOPMENT 

All monitoring wells will be developed in accordance with the procedures described in the 
Monitoring Well Development SOP provided in Appendix A. 

4.4 MONITORING WELL ABANDONMENT 

Any monitoring wells requiring abandonment will be abandoned in accordance with the 
procedures described in the Monitoring Well Abandonment SOP provided in Appendix A. 
These procedures are in accordance with 312 lAC 13-10-2. 
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4.5 EQUIPMENT DECONTAMINATION 

Any equipment used for groundwater sampling or monitoring well installation, 
development, or abandonment, will be decontaminated prior to and between uses. 
Decontamination will consist of varying combinations of high-pressure hot water rinse, 
Liquinox® or Alconox® wash, potable water rinse, and distilled water rinse. In general, all 
groundwater sampling equipment that is not dedicated to a well will be decontaminated 
between sampling locations using a Liquinox® or Alconox® wash followed by a distilled 
water rinse. Augers, drilling rods, and other drilling equipment will be decontaminated 
with a high-pressure hot water rinse (steam cleaner). If a hot water pressure rinse is 
needed, then a method of containing and disposal of the decontamination water will be 
utilized (i.e., a temporary decontamination pad). 

4.6 INVESTIGATION-DERIVED WASTE 

Investigation-Derived Waste (IDW) resulting from the acttVltles described in this FSP 
includes liquid, solid, or general refuse. Liquid IDW includes groundwater collected 
dUJing purging or developing during groundwater sampling, and decontamination wash and 
rinse water. All liquid IDW will be disposed at the MWH treatment plant, where it will be 
treated and discharged to the wetlands. Prior to the completion of the cap, solid IDW, such 
as soil cuttings generated during drilling activities, will be disposed within future ISVE 
areas. After the final cap is complete, MWH will arrange for proper off-site disposal of any 
solid IDW. General refuse IDW includes disposable sampling equipment and PPE, such as 
disposable nitrile gloves. This material will be placed in trash bags and disposed of as solid 
waste at a local landfill, as long as it is not grossly contaminated. Grossly contaminated 
refuse will be disposed of in the same manner as solid IDW. 
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5.0 SAMPLE COLLECTION AND HANDLING PROCEDURES 

This section describes the field sampling methods for groundwater sampling, sample 
ha·1dling, and quality control. The associated SOPs are provided in Appendix A. The 
relevant forms are provided in Appendix B. 

5.1 SAMPLING PROCEDURES 

5.1 .1 Groundwater Sampling 
All groundwater sampling will be conducted in accordance with the groundwater sampling 
SOP in Appendix A. This SOP is based on the U.S. EPA Low-Flow Groundwater 
Sampling Procedures (EPA/540/S-95/504). All groundwater sampling will be completed 
using low-flow sampling methods. While purging, field measurements for pH, 
conductivity, temperature, dissolved oxygen, oxidation-reduction potential, and turbidity 
will be recorded using an in-line flow-through cell. When these readings have stabilized 
for three consecutive readings the samples will be collected. Refer to the groundwater 
sampling SOP for stabilization requirements. 

Trip blanks, equipment blanks, duplicates, and matrix spike samples will be collected and 
analyzed to assess the quality of the data resulting from the field sampling and analytical 
programs. The Field Crew will also ensure that the appropriate number of temperature 
blanks, which are supplied by the laboratory, are included in the sample shipment. For 
further discussion of these quality control samples, please refer to Section 4.3 of the QAPP. 
Th·~ general level of the quality control (QC) effort will be one field duplicate and one field 
blank for every 10 or fewer investigative samples. One matrix spike and one matrix spike 
duplicate sample will be collected for every 20 or fewer investigative samples. 

5.2 SAMPLE MANAGEMENT 

Sample management and chain-of-custody procedures are provided in Section 6.1 and 6.2 
of the QAPP. 
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6.0 FIELD MEASUREMENTS 

6.11 STATIC WATER LEVEL AND TOTAL DEPTH MEASUREMENTS 

Groundwater elevation measurements will be collected quarterly from site wells in the 
monitoring network as defined in the Plan. Groundwater elevation measurements will be 
collected from both the upper and lower aquifers. When determining the elevation of the 
water table across the Site, water level measurements will be collected in at the appropriate 
locations within a 24-hour period. When detected, the presence of floating hydrocarbon 
will be confirmed by measurement with an electronic interface probe. 

Depth to groundwater will be measured using an electric water level indicator. The 
groundwater elevation measurements will be made from a surveyed reference location 
pe1manently marked at the top of the well casing. If no marking is present, then the 
measurement will be made from the north side of the top of casing. The probe tip will be 
lowered into the well slowly until the indicator beeps, indicating that water has been 
contacted. The indicator tape will then be held so that the probe tip hangs as straight as 
possible, and then raised and lowered until the probe is at the surface of the water. The 
depth to groundwater will then be measured off of the tape to the nearest 0.01 foot. The 
measurement will be repeated after approximately 30 seconds to assure that water levels 
have equilibrated and that the first measurement was accurate. If water levels differ by 
more than 0.01 feet, then successive water level readings will be measured until water 
levels are consistent over a 30-second period. Measurements will be recorded on the field 
form (Appendix B), and transferred to the master list at the treatment plant. After each 
measurement, the probe will be decontaminated with an Alconox® wash. 

If necessary, total depth measurements will be collected using an electric water level 
indicator. Total depth measurements will not be collected immediately prior to 
groundwater sampling, as this will disturb any silt that has accumulated in the well bottom. 
If total depth measurements are needed during a groundwater sampling event, they will be 
collected at the completion of the sampling at the particular location. Total depth 
measurements will be measured by lowering the probe tip slowly until it hits the bottom of 
the well. The indicator tape will then be held so that the probe tip hangs as straight as 
possible, and then the tape will be raised and lowered until the probe tip is as the bottom of 
the well. The total depth will then be measured off of the tape to the nearest 0.01 foot and 
recorded in the field book or appropriate form. After each measurement, the probe and all 
tape that came in contact with the groundwater will be decontaminated using an Alconox® 
wash. 

6.2 WATER QUALITY PARAMETER MEASUREMENT 

Water quality parameters, such as temperature, pH, conductivity, turbidity, and dissolved 
oxygen, will be measured using a Horiba U-22-2 water quality meter or equivalent. The 
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specific requirements for water quality parameter measurements are discussed in the 
groundwater sampling SOP provided in Appendix A. Unless circumstances prevent it, a 
now-through cell will be used to collect parameter measurements. The Horiba or 
equivalent meter will be calibrated in accordance with manufacturer's recommendations at 
the start of each work day, after any extended break, and if any suspect readings occur. 
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7.0 RECORD KEEPING 

MWH will maintain field records sufficient to recreate field activities conducted. These 
records include both written observations or notes in the field log books as well as 
photographic documentation. 

7.1 FIELD LOG BOOKS 

All groundwater sampling activities will be recorded in a hard-cover, bound, waterproof 
field log book. There will be a field log book for each personnel or sampling team working 
at the Site. At the beginning of each day, the date, start time, weather, names of all 
sampling team members present, purpose of site visit, and level of personal protection 
being used will be entered. The names of visitors to the site and the purpose of their visit 
will also be recorded in the field logbook. Each page will have a page number and date at 
the top of the page, and the person making the entry will initial the bottom of each page, 
and will sign the last page. Any lines or areas left intentionally blank will have a single line 
drawn through the area to signify that no entries were made in that space. 

The field log book will contain a detailed account of all activities at the site for each day. 
All problems, such as equipment or weather delays, will be noted in the field book. All 
details pertaining to the groundwater sampling activities will be entered into the field book. 
This includes, but is not limited to, water level measurements, groundwater quality 
parameter measurements, sample times and analyses for each location, and any quality 
control samples collected. 

7.2 PHOTOGRAPHIC DOCUMENTATION 

In the case that photographic documentation of groundwater sampling activities are needed 
or requested, all photographic information taken at the site by the sampling team will be 
entered into the field book. This information shall include the date, time, location, number 
and direction of photograph, and if necessary, a sketch of the area photographed. 

CAS,cas/jmf 
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APPENDIX A 

SPECIFIC OPERATING PROCEDURES 

Groundwater Sampling 
Monitoring Well Installation 

Monitoring Well Development 
Monitoring Well Abandonment 



Scope: 

Method: 

SPECIFIC OPERATING PROCEDURE 
AMERICAN CHEMICAL SERVICE NPL SITE 

GRIFFITH, INDIANA 

GROUNDWATER SAMPLING 

Developed: Aprill8, 2001 Approved: June 26, 2002 

This procedure is applicable for groundwater sample collection from monitoring 
wells (upper and lower aquifer) and residential wells at the ACS NPL Site. All 
sampling procedures will follow U.S. EPA Low-Flow Groundwater Sampling 
Procedures (EPN540/S-95/504). The residential wells will be sampled using a 
slightly modified approach, but samples will be collected under low-flow 
conditions. 

Low Flow Sampling 

I. FIELD CHECKLIST 

A. Paperwork to take to the site 

1. Completed monitoring well construction summary for the wells to be sampled 
2. Field Notebook 
3. Health and Safety Plan 
4. Chain of custody forms 

B. Equipment to take to the site 

1. Watch, or timing device 
2. Electronic water level indicator 
3. 5-gallon buckets 
4. Plan for disposal of water 
5. Decon solutions and buckets 
6. Flow Cell 
7. Pump and association equipment 
8. Hand tools (socket set, hammer) 
9. Sample bottles 
10. Sample labels and tags 
11. Well access (key) 
12. Cooler(s) with ice 
13. Packing Material (vermiculite, tape) 



II. LOW FLOW SAMPLING AT MONITORING WELLS 

A. Measure and record depth to water from top of the well casing with electronic water 
level indicator. Examine the water level indicator for evidence of sheen, oily 
surface or other immiscible fluids and record this information in the field log book. 
Do not measure the total depth, as this will disturb any sediment that may have 
accumulated in the bottom of the well. If needed, the total depth measurement can 
be collected after the completion of sampling. 

B. Refer to monitoring well construction summary for depth to top of the well screen. 
Set the intake point of the pump or tubing at the center or slightly above the center 
of the screen, preferably without letting the pump hit the bottom of the well. 

C. While attaching the pump to the tubing, inspect the tubing for signs of deterioration, 
such as cracks, kinks, and holes. If sever kinks and holes exist, replace the tubing. 
New tubing will always be used to replace the old tubing (as opposed to previously 
used tubing that has been decontaminated). Prior to use, new tubing will be 
decontaminated (inside and out) using an Alconox solution and de-ionized water 
nnse. 

D. Begin purging the well at a rate between 0.1 and 0.5 liters per minute (Umin). 
Confirm the purge rate by measuring the amount of water purged in one minute 
with a graduated measuring device, such as a 40 ml VOA sample container (If a 40-
ml vial is used, assure that this vial will not be used for sampling by throwing the 
cap away and clearly labeling the vial "NOT FOR SAMPLING"). Record this 
information in the field log book. Observe the purge water for evidence of a sheen, 
oily surface, or other immiscible fluids and record this information in the field log 
book. The pumping rates and respective duration to fill a 40-ml vial are as follows: 

• 0.1 Umin = 24 seconds 
• 0.2 Umin = 12 seconds 
• 0.3 Umin = 8 seconds 
• 0.4 Umin = 6 seconds 
• 0.5 Umin = 5 seconds 

E. While purging, field parameter measurements for pH, specific conductance, 
dissolved oxygen, oxidation-reduction potential, temperature, and turbidity will be 
collected in line using the flow cell. Record these measurements in the field book at 
an interval between 3 and 5 minutes. At slower purging rates (0.1 Umin, longer 
intervals (5 min) between readings should be used. 

F. Measure and record the depth to water from the top of casing periodically to 
determine if drawdown is occurring during purging. Drawdown of less than 1 foot 
in upper aquifer wells, and 2 feet in lower aquifer wells, is desirable. If drawdown 

Gro!mdwater Sampling 
Specific Operating Procedure 

April 18,2001 
Page 2 

ACS NPL Site RD/RA 



G. 

H. 

is greater than these amounts, lower pump rates until the water level stabilizes, and 
record in field book. 

If the water column in a well is less than three feet, then the well will be labeled 
"dry" and will not be sampled. A water column of at least three feet is required to 
collect a representative and accurate groundwater sample. The intake of the 
Grundfos sampling pump is at the top of the pump. During operation, the Grundfos 
pump cools itself by contact with the surrounding water. Without the cooling effect 
of the water, the pump will overheat and fail to operate properly, and also cause the 
groundwater temperature to increase, which may alter the sample composition by 
driving off VOCs. Because drawdown of up to one foot is expected during 
sampling, at least two feet of water is required above the intake of the pump. Since 
the pump length is about 1 foot, the pump intake will be located at least one foot 
above the bottom of the well. These requirements are the basis for minimum three 
feet of water in a well. 

If the water level does not stabilize during purging, and the well is pumped dry, then 
the purging activities will cease at this well. The well will then be immediately 
sampled once the water level has returned to its original level, or within 24 hours, 
whichever is sooner. 

When the parameter readings have stabilized, sample bottles can then be filled. 
Stabilization is defined as three consecutive readings within: 

± 10% for temperature 
± 0.1 for pH 
± 3% for conductivity 
± 10% for DO 
± 10% or <10 NTU for turbidity 
± 10 mY for ORP 

I. Disconnect the flow-through cell and collect the sample(s) from the tubing prior to 
the flow-through cell. See Section V of this SOP for sample collection order. 
Samples shall be placed in a cooler and iced immediately after collection. 

J. Purge water will be contained in 5-gallon buckets with lids, so that the amount of 
water purged during sampling can be recorded in the field log book and safely 
transported. All purge water will be transported to the MWH treatment building, 
where it will be treated and discharged to the wetlands. 

K. Upon completion of sampling, promptly remove the sampling pump from the well. 
Decontaminate the pump by inserting the pump into a container prepared with a 
potable water and Alconox solution, followed by a distilled water rinse. Water 
generated during decontamination will also be collected and transported to the 

Gro_undwater Sampling 
Specific Operating Procedure 

April 18. 200 I 

Page 3 

ACS NPL Site RD/RA 



Ill. 

MWH treatment building. Fresh decontamination and rinse water will be prepared 
every day. 

LOW FLOW SAMPLING AT RESIDENTIAL WELLS 

A. Collection of groundwater samples from residential wells involves attaching a hose 
to an outside spigot and running the water through the flow cell at low-flow rates. 
No pumps are involved. 

B. Begin purging the well at a rate between 0.1 and 0.5 Umin, if possible. Confirm the 
purge rate by measuring the amount of water purged in one minute with a graduated 
measuring device, such as a 40 ml VOA sample container (If a 40-ml vial is used, 
assure that this vial will not be used for sampling by throwing the cap away and 
clearly labeling the vial "Not for sampling"). Record this information in the field 
log book. The pumping rates and respective duration to fill a 40-ml vial are as 
follows: 

• 0.1 Umin = 24 seconds 
• 0.2 Umin = 12 seconds 
• 0.3 Umin = 8 seconds 
• 0.4 Umin = 6 seconds 
• 0.5 Umin = 5 seconds 

C. While purging, field parameter measurements for pH, specific conductance, 
dissolved oxygen, oxidation-reduction potential, temperature, and turbidity will be 
collected in line using the flow cell. Record these measurements in the field book at 
an interval between 3 and 5 minutes. At slower purging rates (0.1 Umin, longer 
intervals (5 min) between readings should be used. 

D. When the parameter readings have stabilized, sample bottles can then be filled. 
Stabilization is defined as three consecutive readings within: 

± 10% for temperature 
± 0.1 for pH 
± 3% for conductivity 
± 10% forDO 
± 10% or <10 NTU for turbidity 
± lOmVforORP 

E. Disconnect the flow-through cell and collect the sample(s) from the tubing prior to 
the flow-through cell. See Section V of this SOP for sample collection order. 
Samples shall be placed in a cooler and iced immediately after collection. 
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F. Purge water will be contained in 5-gallon buckets so that the total volume of purge 
water can be recorded. Purge water from residential wells may be spilled onto the 
ground in an inconspicuous manner and away from the residence. 

G. If the residential well sampling event coincides with the monitoring well sampling, 
the residential wells will be sampled prior to the monitoring wells to prevent cross­
contamination of the samples. 

IV.. SAMPLE LABELING AND TAGGING 

A. Sample labels and tags are used in conjunction with chain-of-custody documents to 
ensure sample identification, preservation, and custody requirements are 
maintained. Each label and tag will be labeled with a sample identifier code as 
defined below. 

A three letter designation will be used for identifying the sampling site. The project 
identifier will be "ACS", to signify the American Chemical Service, Inc. NPL site. 

Each groundwater sample will be identified by a two letter code, "GW" to identify 
the sample as a groundwater sample from a monitoring well or residential well. 

The sample type code will be followed by a 2-5 digit alpha-numeric code to indicate 
sample location. This code will correspond to the monitoring well number (i.e., 
MW34) or residential well (i.e., PW-D). 

The final two digits will signify the sampling round number. 

For example, a groundwater sample collected from monitoring well MW -35 during 
round 12 will have the following sample label: ACS-GW-MW35-12. 

B. U.S. EPA Sample Tags are used to identify all samples collected under the U.S. 
EPA Contract Laboratory Program (CLP). Tags are affixed to each to the bottles 
using a loop around the neck of the bottle. The information on the sample tag is 
filled in completely, with the sample identifier code described above. 

V. SAMPLE COLLECTION AND PREPARATION 

A. All sample containers received from the laboratory will meet the specifications and 
protocols of U.S. EPA guidance document EPA540/R-93/051112-92. All containers 
will have the appropriate preservatives already added to the containers. 

B Volatile Organic Compounds 
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1. Remove the plastic cap and Teflon® coated septum. If vial and/or cap appear 
to be defective, discard and use a new vial. 

2. Carefully fill the vial with water at continuous low flow conditions until a 
meniscus (mound of water) forms on the top. Make sure that the preservative 
is not washed out of the vial during filling. A recommended method is to fill 
the vial to just below the surface. Then fill the cap and use it to form the 
meniscus, thus preventing any accidental washing out of the preservative. 

3. Carefully replace the cap on the meniscus. This will force a small amount of 
water off the top. Check the vial for bubbles by inverting vial and gently 
tapping the side of the vial. Bubbles will rise to the top, if present. If bubbles 
are present, top off with a few drops of sample and replace the cap again. If 
bubbles persist for three attempts, discard vial and try again. Place samples 
into cooler with ice upon sample completion. 

C. Inorganics. Complete metals sampling following collection of VOC sample while 
continuing to purge the well at low-flow rates. Fill required containers to the 
shoulder. Place sample cooler into cooler with ice. 

D. Semi-volatiles and PCBs. For sampling of semi-volatile organic compounds and 
PCBs, the flow rate may be increased up to 1.0 Umin, as long as there is no 
drawdown in the well. This method will not change the intended benefit of low 
flow sampling for VOCs and metals and it will reduce the total time required to fill 
the necessary sample jars. 

1. With the water level indicator in the well, increase the flow rate. Select the 
flow rate that does not cause any increase in drawdown in the well. 

2. Fill required bottles to the shoulder for semi-volatile compounds and 
PCB/pesticide analysis. 

3. Immediately place the bottles in a cooler with ice. 

VI. DOCUMENTATION 

A. All sample collection activities will be documented in the field log book. The field 
log book will contain the following information: 

1. Sampling location 
2. Sample identification number 
3. Date and time of collection 
4. Depth to water 
5. Purging rate and approximate volume purged 
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6. 
7. 
8. 
9. 

Field parameter measurements 
Field observation (weather, odor, sheen, etc.) 
Name of sampling personnel 
Analyses requested 

B. The Chain-of-Custody (COC) record will be used to document the samples taken 
and analyses requested. The COC record(s) initiated in the field will be signed, 
placed in a plastic "zip-lock" bag, and secured inside of the shipping container used 
for sample transport. Signed air bills will serve as evidence of custody transport 
between the field sampler and courier as well as the courier and laboratory. Copies 
of the COC record and the air bills will be retained and filed by the sampler prior to 
shipment. Information that field personnel will record on the COC record includes 
the following: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

CAS.'cas/PJV 

Project name 
Sampling location 
Printed name and signature of sampler 
Date and time of collection 
Sample designation (QNQC, grab or composite) 
Sample matrix 
Number of containers 
Analyses requested 
Signature of individual involved with custody transfer, including date and 
time of transfer. 
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SPECIFIC OPERATING PROCEDURE 
AMERICAN CHEMICAL SERVICE NPL SITE 

GRIFFITH, INDIANA 

MONITORING WELL INSTALLATION 

Developed: Aprill8, 2001 Approved: June 26,2002 

Scope and Application: This procedure is applicable for installation of monitoring wells at the 
ACS NPL Site, for use in groundwater level measurement and 
groundwater monitoring in the Long-Term Groundwater Monitoring 
Plan. All installation procedures are in compliance with 312 Indiana 
Administrative Code 13-8-3, ASTM 05092-90, and ASTM 01452-
80. 

Method: Monitoring wells, unless otherwise noted, will be installed using standard hollow­
stem auger (HSA) methods. The general installation sequence will be 1) log the 
borehole from split-spoon sampling to determine screen interval, and 2) construct 
and install well. 

I. INSTALLATION OF MONITORING WELL 

There is potential for both upper and lower aquifer monitoring wells to be installed for the 
Long-Term Monitoring Plan. Lower aquifer monitoring wells involve first the installation 
of an outer casing to seal off the upper aquifer from the lower aquifer. Apart from the 
casing, the procedures for installing a monitoring well in the upper or lower aquifer are 
similar. The methods for installing monitoring wells are described below, starting with the 
installation of an outer casing for a lower aquifer well. 

A. SETTING CASING (for lower aquifer wells) 

1. This method is applicable for sealing off the upper aquifer from the lower aquifer 
while drilling through a confining layer. Unless the top of the confining layer is accurately 
known, it will be necessary to collect split-spoon samples until the clay layer is reached. 

2. The upper portion of the borehole down to the confining layer will be drilled using 814-
to 1014-in. inner-diameter (ID) hollow stem augers (HSA). 

3. Install the 8-in. (or other appropriate size) steel casing through the augers and advance 
it at least 2 feet into the confining layer. 

4. Grout casing in place using neat cement (cement/bentonite slurry), from the base of the 
borehole up, using tremie pipes if possible, as the augers are slowly removed. 
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5. Allow the grout to set up for a minimum of 24 hours before drilling into the lower 
aquifer. 

B. BOREHOLE DRILLING (for lower and upper aquifer wells) 

1. The monitoring well will be installed using standard HSA methods. If there are 
flowing sand conditions, potable water will be introduced to assist in HSA drilling. If 
necessary, rotary wash drilling methods may be used. All drilling fluids will consist of 
potable water. All reasonable efforts will be made to drill through the planned screen 
depth without using a drilling additive. 

2. If necessary, the drilling fluid will be circulated through the casing which will lift the 
cuttings in the annular space between the casing and borehole to the ground surface. A 
flow guide will be installed at the ground surface to direct the cuttings to a baffled tank 
(:mudpan) where the cuttings will settle out. The drilling fluid will then be recirculated, to 
the extent possible. 

3. Drilling will proceed (through the surface casing if a lower aquifer well) until the target 
depth is reached. Overdrilling, or drilling beyond the target depth, may be required to 
permit well installation at the desired depth, depending on whether flowing sand 
conditions are encountered. 

C. \YELL INSTALLATION (for lower and upper aquifer wells) 

Unless otherwise noted, all monitoring wells will be constructed of two-inch diameter 
stainless steel material and fitted with a ten-foot stainless steel screen. All screens will be 
slotted with an 0.010-in. machine-cut slot, and have threaded joints. All risers will also be 
stainless steel with threaded joints. 

1. Before Well Installation 

• Inspect screen and riser pipe inside and out for cleanliness, defects, gouges, 
cracks: reject any failed pieces. Accurately measure length of screen and riser 
piece. Count the number of riser pieces to confirm accurate total length of well. 

• Inspect filter pack material: proper gradation, proper material, contaminant free, 
sufficient quantity. 

• Inspect bentonite: 100 percent Wyoming bentonite with no additives, proper size, 
sufficient quantity for placing well seal. 

2. During Well Installation 
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• Determine depth of well placement as total length of assembled well string minus 
height of well string above or below ground surface. If possible, above-ground 
stick-up wells are preferred. 

• For upper aquifer wells, the screen should be placed to intercept the water table. 
For lower aquifer wells, the screen should be placed at a shallow (total depth - 40 
feet), medium (total depth - 70 feet), or deep (total depth - 100 feet) interval of 
the aquifer. 

• Riser pieces should have water-tight joints: either neoprene gaskets or Teflon 
tape. Do not use glue or solvent cement. 

• Install a temporary well cap to prevent any materials from falling into the well. 
Lower well string down into the casing to the predetermined depth. Verify that the 
well is at the required depth. 

• Introduce filter pack sand in a slow, controlled manner. Slowly retract the casing 
surrounding the screen. For upper aquifer wells, the filter pack will extend from 
the well bottom to two feet above the screen. For lower aquifer wells, the filter 
pack will extend from the well bottom to two feet above the screen or to the 
bottom of the clay confining layer, whichever is less. Periodically use tape 
measure to check for bridging and to verify height of filter pack in comparison to 
the well screen . 

• Construct bentonite seal by adding at least two feet of bentonite pellets (for upper 
aquifer wells) or 100% bentonite slurry (for lower aquifer wells) to the top of the 
sand filter pack. Record the type, size, and volume of sealant placed. 

• Construct the annular space seal, which will extend from the top of the bentonite 
seal to approximately four feet below ground surface. Use bentonite chips for 
upper aquifer wells, or a thick bentonite slurry to fill the annular space above the 
bentonite sand pack seal. Use a side discharge tremie pipe to place bentonite 
slurry into the annulus from the bottom up. Pump the slurry until it flows full 
strength, undiluted, up and out through the top of the hole. Remove excess grout, 
if necessary, so that the top sets up approximately four feet below ground surface. 
Allow grout to set up for a minimum 24 hours. Add bentonite chips to 
accommodate any grout that has settled. Hydrate, if necessary. Record type and 
volume of annular seal materials used. 

• Construct a ground surface seal. Measure the length of well protective cover. Set 
protective cover over two-inch well such that approximately two feet rises above 
ground surface. Add bentonite chips to annulus, if necessary, so that protective 
cover is supported. Concrete the protective cover in place. Do not place bentonite 
between the protective pipe and the well casing. Add filter pack sand to the 
annulus between the well casing and the protective cover. Fill to approximately 
six inches below the top of the well casing. Drill a weep hole into the side of the 
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protective cover, approximately SIX inches above ground surface, to allow for 
water to escape. 

D. After Well Installation. 

Check for settlement of the ground surface seal; top off as necessary. Label the protective 
casing with the well number. Lock the protective cover with a padlock. 

CAS/casJPJV 
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SPECIFIC OPERATING PROCEDURE 
AMERICAN CHEMICAL SERVICE NPL SITE 

GRIFFITH, INDIANA 

MONITORING WELL DEVELOPMENT 

Developed: April 18,2001 Approved: June 26,2002 

Monitoring Well Development 

Surge and Purge using submersible pump 

Well development should not occur within 24 hours after well construction if annular space is 
grouted. Grout must set up prior to development. 

I. FIELD CHECKLIST 

A. Paperwork to take to the site 

1. Completed monitoring well construction summary for the wells to be developed 
2. Monitoring well development summary forms 
3. Health and Safety Plan 

B. Equipment to take to the site 

1. Field Notebook 
2. Plastic sheeting 
3. Electronic water level indicator 
4. 5 gallon buckets 
5. Plan for disposal of water 
6. Decon solutions 
7. Water quality meter (temp, pH, turbidity, etc.) 
8. Pumps or bailers 
9. Hand tools (socket set, hammer) 
10. Well access (keys, flushmount access, off-site property access agreement) 

II. WELL DEVELOPMENT 

A. Place plastic sheeting around well to prevent potentially contaminated water from 
spilling onto ground. 

B. Measure depth to water and total depth from top of the well casing with an electronic 
water level indicator. Record in field book. 



C. Calculate the total volume of water contained in the well plus the volume of water in 
the sand pack: 

Total Volume= well volume+ sand pack volume 
Well Volume (gallons)= 0.16(r2)(L) 

Where r = inside well radius in inches 
L = length of water column in feet 

Sand Pack Volume (Gallons)= 0.057(R2-r2)L 
Where R = borehole radius in inches 

r = outside well radius in inches 
L = saturated length of sand pack in feet 

(assumes sand pack porosity of 35%) 

D. Alternately surge and purge the well using a PVC/stainless steel bailer or submersible 
pump. Let the bailer or pump sink to the well bottom. Forcefully pull it up through 
the screen length and let it settle back to the bottom. This agitation suspends 
sediment in the well bottom and moves fines in and out of the well screen. If using a 
bailer, pull out the bailer and discharge the water into a 5 gallon bucket. If using a 
submersible pump, allow the pump to purge water into a 5 gallon bucket during the 
surging process. Note the color, odor, and general turbidity of the purge water in the 
field notebook. Repeat this surge and purge cycle for about 20-30 minutes. 

E. After surging and purging for 20-30 minutes, continue to purge the well using a 
submersible pump or bailer. A submersible pump will be used if a sustainable flow 
rate from the well can be achieved. If the well is purged dry, a pump or bailer may be 
used for development. A well which purges dry is one that can be pumped down to 
the bottom and does not recover 50% of the well volume within 30 minutes. 

F. For wells that cannot be purged dry, the purge water will be tested for pH, specific 
conductivity, temperature, and turbidity at regular volume intervals. If, after purging 
five well and sand pack volumes from the well, the readings of pH, specific 
conductivity, temperature, and turbidity are stabilized within 10% over three 
consecutive measurements, well development will be completed for the well. If 
parameter measurements have not stabilized within 10%, purging will continue until 
either stabilization has been achieved or a maximum of 10 well and sand pack 
volumes have been removed from the well. 

G. For wells that purge dry, slowly purge the well using a pump or bailer. The purge 
water will be tested for pH, specific conductivity, temperature and turbidity at the end 
of each well plus sand pack volume. If possible, three to five well and sand pack 
volumes will be removed. Return trips to the well on the same day, or overnight may 
be necessary. 

III. MANAGEMENT OF DEVELOPMENT WATER 
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A Purge water will be contained by pumping purge water into 5-gallon buckets or a 

plastic holding tank located on the back of a pick up truck. Upon completion of the 

development process, the water will be transported to the Montgomery Watson 

treatment plant for treatment and discharge to the wetland. 

IV. EQUIPMENT DECONTAMINATION 

A Development equipment (bailer, submersible pump, pump tubing) will be 

decontaminated between monitoring wells as follows: 

Wash with water and nonphosphate detergent (Aiconox) 

Rinse with distilled water 

B. Water generated during decontamination will be collected and transported to the 

treatment plant where it will be processed and discharged. 

V. DOCUMENTATION 

A. Monitoring Well Development Summary 

1. Record method of surging and purging, time spent developing and total volume 

purged into field notebook. 

2. Record time, pH, specific conductivity, temperature, and turbidity 

measurements into field notebook. 

3. For wells where development was conducted with a submersible pump, record 

the maximum pumping rate used. 
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SPECIFIC OPERATING PROCEDURE 
AMERICAN CHEMICAL SERVICE NPL SITE 

GRIFFITH, INDIANA 

ABANDONMENT OF MONITORING WELLS 

Developed: April 18,2001 Approved: June 26,2002 

Scope and Application: This procedure is applicable for the abandonment of monitoring wells 
at the ACS NPL Site, for the purposes of the Long-Term 
Groundwater Monitoring Plan. All abandonment procedures are in 
compliance with 312 Indiana Administrative Code (lAC) 13-10-2 (e) 
(6) under Wells abandoned after December 31, 1987. 

Method: Monitoring wells will be abandoned using standard hollow-stem auger (HSA) 
methods. The general abandonment sequence will be 1) plug the well, and if 
necessary, 2) drill out the previous well casing and grout the entire borehole from 
the bottom up. There is potential for both upper and lower aquifer monitoring wells 
to be abandoned for the Long-Term Groundwater Monitoring Plan. Abandonment 
procedures for lower aquifer wells are described in Section I, and procedures for 
upper aquifer wells are described in Section II. 

I. LO\VER AQUIFER WELL ABANDONMENT 

A. Prior to any drilling, the well will be plugged with an impervious grouting material to 
prevent the migration of materials or fluids in the well and the loss of pressure in a 
confined aquifer. The plugging material must consist of one of the following: neat 
cement (::::;5% bentonite additive), bentonite slurry, or bentonite pellets or chips. The neat 
cement and bentonite slurry will be introduced using a tremie pipe (V2 inch ID PVC pipe) 
from the bottom of the well up. Bentonite chips or pellets will be introduced in such a 
way to ensure that bridging does not occur. The protective stick-up or flush-mount cover 
will then be removed. 

H. If it is known that the outer casing is not a potential pathway for contaminants to the 
lower aquifer, then the well and casing shall be severed at or below the ground surface. If 
possible, the ground surface will be returned to conditions prior to well installation. 
Depending on the location, the abandoned well may be covered with a cement or asphalt 
plug, or covered with natural soils and/or sand and gravel. 

C. If the outer casing is a potential pathway, then an additional outer casing will need to 
be installed to ensure that the upper aquifer is sealed off from the lower aquifer. An eight­
inch ID (or other appropriate diameter) steel casing will be installed to a depth of two feet 
into the upper confining clay layer and grouted in place to seal off the upper aquifer from 



the lower aquifer. Grout will also be added to the inside of the outer casing and the 
abandoned well will be completed as in Step B above. 

II. UPPER AQUIFER WELL ABANDONMENT 

A. The well will first be plugged with an impervious grouting material to prevent the 
migration of materials or fluids in the well and the loss of pressure in a confined aquifer. 
The plugging material must consist of one of the following: neat cement (::;5% bentonite 
additive), bentonite slurry, or bentonite pellets or chips. The neat cement and bentonite 
slurry will be introduced using a tremie pipe (Y2 inch ID PVC pipe) from the bottom of 
the well up. Bentonite chips or pellets will be introduced in such a way to ensure that 
bridging does not occur. 

H. The protective stick-up or flush-mount cover will be removed. The well shall be 
severed at or below the ground surface, and if possible, the ground surface will be 
returned to conditions prior to well installation. Depending on the location, the 
abandoned well may be covered with a cement or asphalt plug, or covered with natural 
soils and/or sand and gravel. 

III. REPORTING 

A. Per the Indiana Code, all well abandonment activity will be reported to the Indiana 
Dept. of Natural Resources, Division of Water, within 30 days by writing. 
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APPENDIXB 

FIELD FORMS 

Water Level Measurement Form 
Soil Boring Log 

Monitoring Well Development Form 
Monitoring Well Sheet 
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DATE: 

Upper Aquifer Monitoring Wells 
\V ell Reference Points 

Designation East North TOIC 
MW6 5298 5520 655.28 

---

MWII 6377 7329 640.47 
--~------------ -

MWI2 6019 6352 642.74 
----

MWI3 5050 7814 634.08 
--------------

MWI4 4882 6995 638.56 
----

MWI5 4721 5003 637.89 
---

MWI7 5656 5677 647.10 
-------r----

MW19 5231 4943 635.78 
---~-

MW37 5395 7976 636.78 
---

MW38 5903 8216 636.51 
---

MW39 6253 7947 637.77 
---

MW40 6349 6831 639.46 
---

MW41 6242 4517 632.74 
---

MW42 6264 3808 632.32 
---~-

MW43 5880 3719 633.56 
------

MW44 5390 4303 633.04 
---~-

MW45 5830 4388 635.35 
---

MW46 4526 7424 633.32 
---

MW47 5958 5084 640.54 
---

MW48 5669 7814 636.36 
--

MW49 5551 7650 637.00 
---

M4S 4953 6537 633.42 

Staff Gauges & Piezometers 

Staff Reference Points 
Designation East North TOC 

P13 4878 5735 651.20 
-----

Pl7 4584 6006 654.64 
----

P23 4689 7018 636.18 
---

P25 5131 7510 635.01 
-----

P26 4764 7309 634.23 
---

P27 4904 7020 639.70 ----
P28 5883 7486 644.53 ---
P40 5931 7241 638.77 

---~-

P41 5663 7377 637.23 
---

P49 5145 6949 638.98 
---

SG8R 5409 5252 634.70 
---

SG5 5464 7713 633.36 
---

SG13 
----

SGI4 

CAS/cas 
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DTW Initials Notes and Observations 

To be installed 
To be installed 
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DATE.: 

PGCS Piezometer Sets 
Well Reference Points 

Designation East North TOC 
P81 5577 7581 636.19 

- ·--- ·---~---t---·--

P82 5577 7572 635.77 
---~-~---r---~-

P83 5577 7562 635.95 
~--~-~------

P84 5322 7603 634.35 
----~-~---~-

P85 5326 7594 634.08 
~---~ 

P86 5329 7585 634.41 
~-----

P87 5121 7466 633.88 
----~ 

P88 5130 7460 633.90 
-~--

P89 5137 7454 634.02 
~---~--r-----

P90 4881 7152 632.59 
~--

P91 4889 7145 632.97 
~--

P92 4896 7138 633.63 

CAS/cas 

J:\209\0603 ACS\LTI\11'\FSPAppB.\Is[WL Form] 
;oCJ0603.03040I 

DTW Initials Notes and Observations 

-·· 

file://J:/209/0603


DATE: 

BWES Water Level and Piezometer Pairs 
Well Reference Points 

Designation East North TOC 
P3l 5480 7159 641.03 

-·--------

P32 5746 7026 642.32 
---·--

P36 5410 6851 645.89 

P93 5136 7067 638.79 
-------

P94 5146 7061 638.98 

P95 5146 6532 638.58 
---

P96 5156 6537 638.39 

Pl05 5885 6678 638.86 
---~-

Pl06 5871 6685 638.10 

Pl07 5766 7339 637.42 ----
Pl08 5757 7324 638.13 

Pl09 5740 6387 644.30 
---

PI 10 5705 6382 647.68 

Pill 5551 5950 650.03 
---

P112 5525 5960 653.36 

PI13 5309 5693 657.53 
----~ 

ORCPZ102 5331 5612 652.47 

P114 5035 5729 653.69 
---

Pll5 4970 5708 652.50 

P116 5031 6087 646.26 
--

P117 5014 6087 643.93 
P118 5402 6539 645.52 

Lower Aquifer Wells 
Well Reference Points 

Designation East North TOIC 
MW7 6113 6732 641.46 

---
MW8 5934 7506 640.43 

---
MW9R 4893 6990 639.05 --

MWIOC 5229 7554 637.45 
---

MW23 4717 7404 633.31 
----~ 

MW24 4596 8033 635.22 
---

MW28 5657 5695.6 648.77 
---

MW50 5269 5383 649.43 ---
MW51 5198 7767 634.16 

---
MW52 4996 7814 632.74 

---
~V54R 5589.8 7592.2 637.51 

--
M4D 4949 6538 633.32 

DTW = Depth to Water measurement 

CAS/cas 
J \209\0603 ACS'J.. TMP\FSPAppB.xls[WL Form] 
2090603 )30401 

DTW 

DNE 

DNE 

DTW 

Initials Notes and Observations 

To be replaced in 2002 

To be re_placed in 2002 

Initials Notes and Observations 
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-10 

--- 15 
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Borehole Diameter 

Surface Elevation 
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End Date 
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MON'TGOMERY 
WATSON 

MONITORING WELL DEVELOPMENT FORM 
Project Name Well No. --------------------------------Location Project No. 

~ Developed By Checked By ____________ _ 

r- ----· 
I. \»tf(thi; well b~ purged dry> 0 Yes 0 No Before Development After Development 

10 Depth to Water 
'") Well development method (from top of a. ft. ft. 

Wt"ll C<C>lii!;:J 

surged .vith bailer and hailed 0 
surged .vith bailer and pumped 0 Date: b. 
surged ·.vith bird and bailed 0 mm dd yy mm dd yy 
surged .vith blc·ck and pumped 0 0 a.m. 0 a.m. 
surged .vith bled. hailed and pumped 0 Time: c. 0 p.m. 0 p.m. 
compre>scd air 0 
railed C•nly 0 II Sediment in well 
rumped only 0 bottom: feet feet 
rumpec! slowly 0 
Other 0 12 Water Observations: Clear 0 Clear 0 

Turbid 0 Turbid 0 
3. Time spent developing well min. (Describe) (Describe) 

Color 
4. Total well depth (TOC l ft. Odor 

(From\\ ell construction summary) Turbidity 
Other 

Measured well depth (3efore) ft. 

Filter Pack Vol. (gallons) (R"-r")ls0.25 = 
Measured well depth (After) ft. 

Well casing Vol. (gallons) 0.16r" x I = 
5. hside ciamete1 of well in. 

Saturated length of sand pack (ft.) (Is) 
6. '· 'urn< of wata in filter pack and well gal. 

" "' ,lfng 
Length of water column (ft.) (I) 

/. \'olum< ot water removed trom well gal. K = Kadms ot borehole (m.) r = Well radms (m.) 

Comments 

!i. \'olum< ot water added (It any) gal. 

';I, ~ource ;)! wate- added 

Spec. Cond temp Turbidity 

Time Gallons Purged --------- pH uS "C (NTU) ORP Odor Color DTW 

--1---

~-----1-· 

-·------· 
-·------· 
~----- --· 
~-------· 
-·---- --· 
'----·----

----· 
-. ---,, 

Ht' 

~-----
I 
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------j---

' '----
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BORING NO. 

«11> MONTGOMERY WATSON 
----

MONITORING WELL SHEET 
------·-----------------------.--------------. 

FRO.JECT -· 
FRO,JECT NO 

ELEVATION 

LOCATION -----------
BORING ---------
DATE ---------

DRILLER 

DRILLING 
METHOD _______________ _ 

FIELD 3EOLOGIST Chad Smith DEVELOPMENT -------------------- METHOD _______________ _ 

------·------------------------~---------------~ 

GROUI'-JD 
ELEVATION 

ELEVATION OF GROUND SURFACE: 

ELEVATION OF TOP OF WELL CASING: 

~---------- I. D. OF SURFACE CASING:=----------­
TYPE OF SURFACE CASING:-------

~1----------- RISER PIPE I.D.~: -:-=::------------­
TYPE OF RISER PIPE;_: -----------

1+---------- BOREHOLE DIAMETE.;_;R.;_;: ---------

,._ __________ TYPE OF BACKFILL: ---------------

~------- DEPTH OF SEAL: 

~--------- TYPEOFSEAL: __________________ _ 

DEPTH TOP OF SAND PACK: 
DEPTH TOP OF SCREEN: 

·~----- FIRST ENCOUNTERED SATURATED ZONE 

TYPE OF SCREEN: 
SLOT SIZE x LENGTH: 
I.D. OF SCREEN -------------

~----------- TYPE OF SAND PACK: ------------

DEPTH BOTIOM OF SCREEN: 

~~-------- DEPTH BOTIOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: _________________ __ 
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EMERGENCY INFORMATION 

Emergency Phone Numbers 
(Nearest phone inside MWH Treatment Building) 

Ambulance 
Poison Control 
Police 
Fire 
State Highway Patrol 
IDEM Emergency Response 
EPA Region 5 Spill Response 

Nearest Phone, First Aid 
Kit, Fire Extinguisher, and 
fue \V ash Station 

Nearest Hospital 

Project Contacts 
M\VH 

Project Coordinator (PC) 

911 
(800) 382-9097 
911 
911 
(800) 552-8917 
(888)-233-7745 
(312) 353-2318 

MWH Treatment Building 

Munster Community Hospital 
901 McArthur Boulevard 
Munster, Indiana 
(219) 836-1600 
(219) 836-4511 (emergency room) 

Health & Safety Coordinator (HSC) 
Site Safety Officer (SSO) 

Joseph Adams, Jr. 
Travis Klingforth 
Lee Orosz 

Project Manager Peter Vagt 

Regulatory Agencies 

(303) 410-4040 
(630) 836-8900 
(219) 924-4607 
(630) 836-8900 

U.S. EPA Remedial Project Manager Kevin Adler (312) 886-7078 
IDEM Project Manager Prahbhakar Kasarabada (317) 308-3121 

Utilities 
Uti:'ity Locate IUPPS 
Tel,;!phone Ameritech 
Gas/Electric NIPSCO 
Water/Sewer Griffith Public Works 

(800) 382-5544 
(800) 636-1200 
(800) 634-3524 
(219) 924-3838 



Directions to hospital: Exit ACS Site onto Colfax and go north to Main Street. Tum left 
onto Main Street and head west to Indianapolis Boulevard (Route 41). Tum right onto 
Route 41 and go north to 45th Street. Tum left onto 45th Street go west to Calumet A venue. 
Tum right onto Calumet A venue, and go north about 0.6 miles. Follow signs to the 
hospital emergency entrance, which is on the east side of street. 
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ACRONYMS AND ABBREVIATIONS 

American Chemical Service, Inc. 
Benzene, Toluene, Ethylbenzene, Xylenes 
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decibels 
Fahrenheit 
Field Sampling Plan 
Health and Safety Coordinator 
Health and Safety Manager 
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1.0 INTRODUCTION 

This Site Safety Plan (SSP) Addendum addresses health and safety procedures during all 
activities associated with the revised Long-Term Groundwater Monitoring Plan (the Plan) 
conducted at the American Chemical Service, Inc. (ACS) National Priorities List (NPL) 
Sit·~. The procedures established in this SSP will minimize potential risk to MWH, Inc. 
(formerly Montgomery Watson) personnel performing on-site work. This SSP Addendum 
should be used in conjunction with the Predesign Site Investigation SSP (Predesign SSP) 
dated January 1996. 

Th~~ Predesign SSP and this SSP Addendum apply to all MWH employees who will 
potentially be exposed to safety and/or health hazards associated with the field activities 
related to the Plan. Subcontractors may be requested to provide their own SSP, which at a 
minimum, must comply with the requirements of the Occupational Safety and Health 
Administration (OSHA) Hazardous Waste Operation and Emergency Response Standards 
(29 CFR 1910.120) and other applicable OSHA regulations. This SSP Addendum has been 
developed based on knowledge of the specific chemical hazards and potential physical 
hazards associated with the Plan's activities, which include water level measurement, 
groundwater sampling, and possibly monitoring well, piezometer, and staff gauge 
abandonment or installation. 

The Predesign SSP and this SSP Addendum have been prepared in compliance with the 
"ti,,., requirements of the OSHA Hazardous Waste Operation and Emergency Response 

Standards (29 CFR 1910.120) and other applicable OSHA regulations. Actual working 
conditions may require modification of this SSP Addendum. Except for minor 
modifications or in emergency situations, the MWH Health and Safety Manager (HSM) or 
local Health and Safety Coordinator (HSC) must approve any modifications before they 
can be implemented. Written documentation of the change must be attached as additional 
addenda to this SSP Addendum. 

Site Safety Plan Addendum 
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2.0 SITE DESCRIPTION AND SCOPE OF WORK 

2.1 SITE DESCRIPTION 

The ACS Site is located at 420 South Colfax A venue in Griffith, Indiana. The facility 
began as a solvent recovery facility in 1955, with some chemical manufacturing operations 
beginning in the late 1960's. Detailed site descriptions are provided in Section 2.0 of the 
Predesign SSP, or various other reports. 

2.2 SCOPE OF WORK 

Based on five years of groundwater data, a revised Plan has been developed to evaluate 
remedial measures carried out at the Site. The activities required by this revised Plan 
include the following tasks: 

• Collecting water levels from several upper and lower aquifer gauging points; 

• Collecting groundwater samples from several upper and lower aquifer monitoring 
wells, as well as from several nearby residential wells; and 

• Potential for abandonment or installation of monitoring wells, piezometers, or staff 
gauges. 

Site Safety Plan Addendum 
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3.0 GENERAL SITE HEALTH AND SAFETY CONSIDERATIONS 

This section describes general health and safety concerns not associated with specific tasks 
to Je accomplished at the Site. 

3.1 WEATHER CONDITION RESTRICTIONS 

Since weather conditions on Site cannot be controlled, Site personnel are to be aware of the 
warnings of impending severe weather and the precautions that are to be taken. 
Thunderstorms, tornadoes, and winter storms can develop quickly, and jeopardize the 
safety of Site personnel. Should severe weather threaten, the Site Safety Officer (SSO) has 
the authority to place site activities on standby, to cease operations, and evacuate the Site 
as deemed necessary. The following procedures are to be followed in the event of severe 
weather 

Thunderstorms and Lightning 
• Monitor weather conditions at all times. Check the weather forecast at the 

beginning of each day for the latest weather information. 

• When a thunderstorm accompanied by lightning is in the project area, cease work 
immediately. All powered equipment, such as drill rigs, are to be shut down. Wait 
at least 15 minutes after the last lightning strike to continue work .. 

• Seek shelter inside nearby buildings or trailers. If there are no buildings nearby, 
stay inside a vehicle. If away from any form of shelter, do not stand beneath tall, 
isolated trees or telephone poles. Avoid hill tops, open water, metal equipment, 
wire fences and metal pipes. 

• If you are caught in a level field or open area far from shelter, and you feel your 
hair stand on end, lightning may be about to strike you. Drop to your knees and 
bend forward, putting your hands on your knees. You should minimize the body 
area in direct contact with the ground, and avoid lying flay on the ground. 

• If someone has been struck by lightning, monitor life signs and begin administering 
Cardiopulmonary resuscitation (CPR) as needed. Send for help. Check conscious 
victims for bums, especially at the fingers and toes and next to knuckles and 
jewelry. Administer first aid for shock. Do not let the victim walk around. 

Tornadoes 
• Tornadoes usually develop from thunderstorms and normally occur at the trailing 

edge of the storm. Most tornadoes occur in the months of April, May, June, and 
July in the late afternoon and early evening hours. 

Site Safety Plan Addendum 
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• When storms are predicted for the project area, monitor weather conditions on a 
radio. A tornado watch is issued when favorable conditions exist for the 
development of a tornado, a tornado warning is issued by the local weather service 
office whenever a tornado has actually been sighted. 

• If a tornado warning is issued, seek shelter immediately. If there are permanent 
buildings, go there immediately, moving towards interior hallways or the lowest 
floor. If no shelter is nearby, lie flat in a ditch or depression and hold onto 
something on the ground, such as a bush or fence post. 

• Once a tornado has passed the Site, Site personnel are to assemble at the MWH 
treatment building immediately to determine if anyone is missing. Administer first 
aid and seek medical attention as needed. 

Winter Storms 
• When snow or ice storms are predicted for the project area, Site personnel should 

monitor weather conditions on a radio. A winter storm watch is issued when a 
storm has formed and is approaching the area, and a winter storm warning is issued 
when a storm is imminent and immediate action is to be taken. 

• When a storm watch is issued, monitor weather conditions and prepare to halt site 
activities. Notify the project manager of the situation. Seek shelter at site building 
or leave the site and seek warm shelter. 

• If caught in severe winter weather while traveling, seek warm shelter if road 
conditions prevent safe travel. 

• If stranded in a vehicle during a winter storm, stay in the vehicle, wait for help, and 
keep a window open an inch or so to avoid carbon monoxide. Run the engine 
sparingly to keep warm, and try to exercise occasionally. 

3.2 TEMPERATURE STRESS 

Since hot or cold weather cannot be controlled, site personnel need to be aware of 
engineering controls that can reduce temperature stress, the signs and symptoms of 
temperature stress and first aid measures for victims of temperature stress. The following 
procedures for temperature stress monitoring follows: 

Cold Stress 
• In general, if extreme cold temperatures exist ( <0 °F), the continuance of work 

should be evaluated. Groundwater sampling may not be feasible at temperatures far 
below freezing. 

• Reduction of cold temperatures can be achieved by spot heating: shielding work 
areas from wind, and using heated rest areas (including vehicles). 

.Site Safety Plan Addendum 
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• Cold stress can be reduced by drinking warm drinks or soups frequently, using 
heated rest areas frequently, using the buddy system, and taking extra breaks as 
needed. Do not pressure someone to work beyond his or her capabilities. 

• Reorganize work procedures so as much of a job can be done in a warm 
environment as possible. 

• Remove wet clothing if possible. 

• Send a worker to warm shelter immediately if any of the following symptoms are 
noted: heavy shivering, frostnip (skin turns white), feeling of excessive fatigue, 
drowsiness, euphoria. 

• First aid: Take victim to a warm area and remove the outer layers of clothing. 
Gently warm the affected area, submerge in tepid water if possible. Do not rub. If 
there is evidence of frostbite, obtain medical attention immediately. 

Ht!3t Stress 
• In general, if extreme hot temperatures exist (> 100 °F), the continuance of work 

should be evaluated. 

• Reduction of hot temperatures can be achieved by developing and adhering to a 
work-rest schedule and taking breaks in cool areas. 

• Heat stress can be reduced by drinking cool fluids hourly, avoiding caffeine and 
alcohol, using the buddy system, and taking extra breaks as necessary. Do not 
pressure someone to work beyond his or her capabilities. 

• Schedule work for the cooler parts of the day. 

• If your heart rate exceeds 110 beats/minute at the beginning of a rest period, shorten 
the next work cycle by about 1/3. Also, you should not lose more than 1.5% of 
your total body weight in a day. If you do, drink fluids to compensate and prevent 
dehydration. 

• Send worker to a cool shelter immediately if any of the following are noticed: heat 
rash, heat cramps (muscle spasms, pain in hands, feet or abdomen), heat exhaustion 
(pale, cool, moist skin; heavy sweating; dizziness; nausea; fainting), heat stroke 
(red, hot, usually dry skin; lack of perspiration; nausea; dizziness; confusion; 
strong, rapid pulse; coma). 

• First aid: remove protective clothing and equipment and wrap the victim in wet 
towels or clothing. If there are signs of heat exhaustion or heat stroke, seek medical 
attention immediately. 
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3.3 HEAVY EQUIPMENT 

Special safety procedures are required when working around operating heavy equipment. 
Fer the Plan, there is potential for working around heavy equipment, such as drill rigs. 
Hazards associated with operating heavy equipment include obstructed view, moving parts, 
overhead clearance, and noise. In general, 

• Heavy equipment should be operated only by trained authorized personnel. 

• Equipment should be inspected daily. 

• Equipment should be equipped with backing alarms. 

• Personnel working on the equipment or in the area should wear safety glasses, steel­
toe safety boots, and hard hats. 

• All safety switches must be operational. 

• Drill rigs should remain at least 10 feet from overhead power lines and should not 
be moved with the boom raised. 

• Non-essential personnel should remain a safe distance from these operations. 

3.4 TRAFFIC 

If personnel will be in a roadway or within 10 feet of a roadway during work activities, 
orange safety vests must be worn. Barricades and warning signs and/or cones may be 
required. The SSO will determine if additional measures are warranted and will implement 
necessary control measures. Always be aware of local traffic patterns, and exercise care 
when entering a road with a MWH vehicle. 

3.5 BIOLOGICAL HAZARDS 

There is potential for site personnel to come in contact with certain biological hazards 

Biological - Occupationally induced infection can occur in any occupation as a result of 
exposure to bacteria, viruses, fungi, or parasites. A simple laceration from a sharp edge 
can become secondarily infected with staphylococci or streptococci. A thorn, a wood 
splinter, or a metal slug acting as a foreign body can pave the way for secondary infection 
of the skin. Cuts, scrapes, or other lacerations should be cleaned, disinfected, and dressed 
immediately following standard first aid procedures. 

Plants - A broad variety of plants and wood cause injury to skin through primary irritation 
or allergic sensitization. Examples include poison ivy and sumac. Site personnel are 
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required to wear long plants while at the Site. Contact with poisonous plants should be 
avoided. If skin contact is made with poisonous plants, the exposed area will be washed 
with soap and water followed by rubbing alcohol. Seek medical advice if severe reaction 
occurs. 

Insects - Insect bites and stings can be serious to hypersensitive persons and even deadly 
depending on the type of insect. Examples include bees, wasps, hornets, brown recluse 
sp:tders, and ticks. Avoid tall grassy areas or other areas of thick vegetation. If work is 
performed in these areas, personnel should wear light colored clothing (for easy tick 
spotting) and a commercially available repellant, and check for ticks regularly. 

Animals - Animal bites are a concern because of the potential for the animal to carry the 
rabies virus, which attacks the nervous system. If an animal bite occurs the victim must be 
taken to the nearest medical facility immediately. 

3.(i UTILITIES 

All utilities must be cleared before performing any intrusive activities, such as monitoring 
we II installation. The SSO will verify that utilities have been cleared before work begins at 
the site. See Section 4.5 for further information on utility clearance. 

3.i NOISE 

Hearing protection is required when working in close proximity to heavy equipment, such 
as drill rigs, if the level of noise interferes with communication or the sound level exceeds 
85 decibels (dB). Hearing protection is required within 50 feet of the following operations: 

• Driving the split spoon sampler 
• During core drilling 
• Using power tools 
• Using air compressor 

Site Safety Plan Addendum 
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4.0 PROJECT-SPECIFIC HEALTH AND SAFETY PROCEDURES 

4.1 KEY PERSONNEL AND RESPONSIBILITIES 

Assignment of responsibilities for development, coordination and implementation of this 
SSP Addendum is essential for proper administration of the Plan's requirements. 
Implementation of the SSP Addendum will be accomplished through an integrated effort of 
the Project Coordinator (PC), Health and Safety Coordinator (HSC), and Site Safety 
Officer (SSO). 

Project Coordinator- The PC is primarily responsible for safety performance of the project 
and is the central point of contact with the ACS Remedial Design/Remedial Action 
(RD/RA) Executive Committee. Should a health and safety issue develop in the 
performance of the field activities, the PC will contact the ACS RD/RA Executive 
Committee and the MWH HSC. 

Health and Safety Coordinator - The HSC is responsible for preparation of the SSP 
Addendum. The HSC will ensure that the SSP Addendum complies with OSHA standards 
and site-specific health and safety requirements based on known or anticipated health and 
safety concerns. The HSC will be available for consultation when required. The HSC may 
visJt the Site during field activities to perform a site safety audit. 

"
111
-, Site Safety Officer- The SSO is responsible for the implementation of the SSP Addendum. 

The SSO has the responsibility and authority to halt or to modify any work condition or 
remove personnel from the Site if he or she considers conditions to be unsafe. The SSO 
will be the main contact in any Site emergency situation. The SSO will ensure that all 
M\\'H personnel understand and comply with site safety requirements. If necessary, the 
SSO can modify the SSP Addendum to accommodate changes that may affect safety. 
Except for minor changes or emergencies, the SSO will notify the HSC before modifying 
the SSP Addendum. 

Field Staff- All MWH field staff are responsible for understanding and complying with all 
requirements of the Predesign SSP and this SSP Addendum. Every morning before the 
strut of field activities, a tailgate safety meeting will be conducted by the SSO or field team 
leader to instruct the field staff on the day's activities as well as this SSP Addendum's 
requirements. During this meeting, site safety questions can be directed to the meeting 
leader by the field staff. Each worker must sign and date the Tailgate Safety Meeting Form 
stating that he or she understands the contents of the Predesign SSP and this SSP 
Addendum. The Tailgate Safety Meeting Form is attached in Appendix A. 

4.2 SAFETY ISSUES OF CONCERN 

The activities outlined in the Plan do not involve activities that pose severe hazards; 
however, as with any Site, caution must be taken to avoid the unexpected. The main 
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ac:ivities include groundwater elevation monitoring, groundwater sampling, and possibly 
monitoring well installation or abandonment. The safety issues related to these activities 
are outlined below. 

4.2.1 Chemical 
Although a wide variety of potential substances of concern have been identified at the ACS 
Site, most of these are contained within the barrier wall. Other than measurement of water 
levels at a few locations inside the barrier wall, all other Plan activities take place outside 
of the barrier wall where concentrations of contaminants are significantly lower. Based on 
groundwater data collected over the past 5 years, volatile organic compounds (VOCs) are 
the compounds of concern in the groundwater surrounding the Site. Of the VOCs, 
halogenated and light aromatic hydrocarbons are the main VOCs of concern. Semi-volatile 
organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides, and 
inorganics have not been detected in groundwater at significant amounts around the Site. 

The halogenated hydrocarbons are highly mobile, and migrate easily through water, air, 
and soil. They may act on the central nervous system, either as a stimulant or depressant. 
Mild exposure may cause such symptoms as dizziness, nausea, abdominal pain, and 
vomiting. In chronic (long-term) exposure, loss of weight and appetite may occur. 
Moderately severe exposure presents those symptoms given above followed by severe 
imtability, convulsive seizures, and coma. Compounds from this class of chemicals 
historically detected at the site include: 

• Chloroethane 
• 1 ,2-dichloroethane 
• 1,1, !-trichloroethane 
• Trichloroethane 

Compounds in the light aromatic hydrocarbon group are highly volatile, moderately 
soluble, biodegradable, and only slightly adsorbed on soils and sediments. Their presence 
at the surface is based on volatilization rates and biodegradation activities. They are very 
mobile in groundwater. Exposure to these substances is primarily through vapor 
inhalation, although absorption through skin may also readily occur. Acute exposure poses 
the primary health hazard of these substances. Low level exposure may result in 
irritability, excitability, muscle tremor, and headache. Compounds from this class of 
chemicals detected at the site include: 

• Benzene 
• Toluene 
• Ethylbenzene 
• Xylene 

Benzene and chloroethane are the main VOCs detected in groundwater around the Site. 
Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) compounds have also been 
detected south of the ACS Site, near MW06 and the entrance to the Griffith Landfill. Other 
halogenated VOCs have been detected at very low amounts in other areas around the Site. 
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The Material Safety Data Sheet (MSDS) sheets for the representative compounds are 
pr·~sented in Appendix B. 

4.2.2 Physical 
General physical hazards at the ACS Site include common slip, trip, and fall hazards. 
Si nee many of the monitoring wells are located in the surrounding woods and wetlands, 
slip, trip, and fall hazards are abundant, especially in wet or damp conditions. Caution 
should be taken while walking through the woods to avoid leaf-covered areas that may be 
covering holes or branches. Several piezometers are also located on the ACS property. 
Hazards include large vehicle traffic and slip, trip, and fall hazards. While on the ACS 
property, caution should be taken to always be aware of surrounding activity. 

4.2.3 Biological 
General biological hazards at the ACS Site include insects, snakes, rodents, poisonous 
plants, and spider species. Occupationally induced infection can occur as a result of 
exposure to bacteria, viruses, fungi, or parasites. A simple laceration from a sharp edge 
can become secondarily infected with staphylococci or streptococci; thorn, wood splinter, 
or metal slug acting as a foreign body may cause secondary infection of the skin. Cuts, 
scrapes, or other lacerations should be cleaned, disinfected, and dressed immediately 
following standard first aid procedures. 

4.2.4 General 
No eating, drinking, use of tobacco products, including smoking or chewing, or other hand­
to-mouth activities will be permitted in the work areas during the course of this project. 
Eating, drinking, smoking and break facilities, as well as the equipment storage and vehicle 
parking will be located in the Support Zones. 

4.3 MONITORING 

Due to the nature of the work proposed under the Plan, the only air monitoring activity will 
be of VOCs during subsurface drilling activities. Volatile organic compound monitoring 
will be completed by utilizing a photo-ionization detector (PID) with a lamp rating of 11.7 
e V. If readings are consistently above 1 ppm, then Level C personal protection equipment 
(PPE) will be worn (See Section 4.4). Air monitoring will be performed during initial 
drilling activities and approximately every 15 minutes, or if odors are encountered in the 
soil cuttings. The monitoring results will be recorded in the field book. The PID. will be 
calibrated at the beginning of each day, and will be performed per manufacturer's 
instruction. 

4.4 PERSONAL PROTECTIVE EQUIPMENT 

At a minimum, Level D PPE will be worn during Site activities. If Level Cor Level B PPE 
is needed for groundwater monitoring activities, then the PPE procedures in the Predesign 
SSP will be followed, or a separate addendum will be prepared and submitted for approval. 
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A description of Level D PPE follows below: 

Level D- Groundwater monitoring 
• Work uniform 
• Steel-toe boots 
• Neoprene or Nitrile gloves 
• Safety glasses* 

Level D- Subsurface activities (monitoring well installation) 
• Work uniform 
• Steel-toe boots 
• Neoprene or Nitrile gloves 
• Hard hat 
• Safety glasses 
• Hearing protection* 
• Latex boot covers* 
• Tyvek* 
* Optional PPE: use as needed 

4.5 EMERGENCY INFORMATION 

Prior to work startup, the SSO or field team leader will discuss the emergency medical 
assistance network at the Site with all personnel assigned to the field project. Locations of 
phones, fire extinguishers, first-aid kits, emergency telephone numbers, etc. will be 
identified. Unless otherwise noted, phones, fire extinguishers, and first-aid kits are all 
located at the MWH treatment building. 

Emergency information is provided below and in the quick-reference sheet at the beginning 
of this document. 

Emergency Phone Numbers (Nearest phone inside MWH Treatment Building) 

Ambulance, Police, or Fire 
Poison Control 
State Highway Patrol 
IDEM Emergency Response 
EPA Region 5 - Spill Response 

Nearest Phone, First Aid 
j(it, Fire Extinguisher, and 
Illi~ Wash Station 

Nearest Hospital 

Site Safety Plan Addendum 
Long-Term Groundwater Monitoring Plan 

911 
(800) 382-9097 
(800) 552-8917 
(317) 233-7745 
(312) 353-2318 

MWH Treatment Building 

Munster Community Hospital 
901 MacArthur Boulevard, Munster, Indiana 
(219) 836-1600 
(219) 836-4511 (emergency room) 
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Directions to hospital: Exit ACS Site onto Colfax and go north to Main Street. Tum left 
onto Main Street and head west to Indianapolis Boulevard (Route 41). Tum right onto 
Route 41 and go north to 45th Street. Tum left onto 45th Street go west to Calumet Avenue. 
Tum right onto Calumet A venue, and go north about 0.6 miles. Follow signs to the 
hospital emergency entrance, which is on the east side of street. 

Ellbt Dr 
·-~ 
.1-
-aJ ........ --·-----+-.~ 

§ 
Dt. 
~Ln 

-# 

C 200 1 N1a pQ uest.oo m. I no.; C 200 1 Navt;~atb n~ Dr 
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Project Contacts 
MWH 

Project Coordinator 
Health & Safety Coordinator 
Site Safety Officer (SSO) 
Project Manager 

Regulatory Agencies 

Joseph Adams, Jr. 
Travis Klingforth 
Lee Orosz 
Peter Vagt 

(303) 410-4040 
(630) 836-8900 
(219) 924-4607 
(630) 836-8900 

U.S. EPA Remedial Project Manager Kevin Adler (312) 886-7078 
IDEM Project Manager Prahbhakar Kasarabada (317) 308-3121 

Utilities 
Utility Locate IUPPS 
Telephone Ameritech 
Gas/Electric NIPSCO 
Water/Sewer Griffith Public Works 

(800) 382-5544 
(800) 636-1200 
(800) 634-3524 
(219) 924-3838 

4.6 TASK SPECIFIC HAZARD EVALUATION 

4.6.1 Monitoring Well Installation 
Potential Hazards: VOCs, severe weather, temperature stress, heavy equipment, biological 
hazards, utilities, and noise. 

Hazard Evaluation: Low to moderate 

Principle Route of Chemical Exposure: Dermal contact and inhalation 

Level of Protection: For monitoring well installation, Level D protection is applicable, 
since work is performed outside of high waste areas. If air monitoring indicates the 
presence of VOCs above 5 ppm, then upgrade to Level C will be performed. 

_Air Monitoring: For VOCs using a PID, during initial drilling activities and approximately 
every 15 minutes or when odor is encountered in the soil cuttings. 

4.(t.2 Groundwater Sampling and Groundwater Elevation Measurement 
Potential Hazards: VOCs, severe weather, temperature stress, biological hazards, and 
slip/trip/fall hazards. 

Hazard Evaluation: Low 

_Pr nciple Route of Chemical Exposure: Dermal contact and inhalation 

_Level of Protection: Level D protection is applicable for these activities. 
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Air Monitoring: None. 

4.7 DECONTAMINATION 

4.7 .1 Personal 
All safety gloves will be disposed of in the appropriate container. If gloves or other 
clothing is grossly contaminated, it will be cleaned prior to disposal. All decontamination 
water will be collected and disposed of at the MWH treatment building. Prior to snack or 
lunch breaks. each person should thoroughly wash his or her hands and face in soap and 
water. At the end of each day, each person involved in Site activities should shower as 
soon as possible. 

4.7.2 Equipment 
Decontamination of all sampling and measurement equipment, as well as heavy equipment, 
su:h as a drill rig, will be conducted in accordance with Section 4.5 of the Field Sampling 
Plan (FSP). In general, field and sampling equipment will be washed between sampling 
locations with a detergent wash, and the drilling equipment will be decontaminated using a 
steam pressure wash. All decontamination water will be collected for treatment at the 
MWH Treatment Plant. 

4.8 INVESTIGATIVE DERIVED WASTE 
Anticipated Investigative Derived Wastes (IDWs) to be generated during the Plan's 
activities include liquids, solids, and general refuse. Liquid IDW includes groundwater 
collected during purging or developing during groundwater sampling, and decontamination 
wash and rinse water. All liquid IDW will be disposed at the MWH treatment plant, where 
it will be treated and discharged to the wetlands. Prior to the completion of the cap, solid 
IDW, such as soil cuttings generated during drilling activities, will be disposed within 
future ISVE areas. After the final cap is complete, MWH will arrange for proper off-site 
disposal of any solid IDW. General refuse IDW includes disposable sampling equipment 
and PPE, such as disposable nitrile gloves. This material will be placed in trash bags and 
di~.posed of as solid waste at a local landfill, as long as it is not grossly contaminated. 
Grossly contaminated refuse will be disposed of in the same manner as solid IDW. 

CA:) 1casljmf 
J:\21)9\0603 ACS\L TMP\FlNAL VERSION_SEPT2002\SSP.doc 
209)6()3.030401 
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TAILGATE SAFETY MEETING FORM 

Date: Time: ------

Scope of Work:--------------------------

Safety Topics Covered 

Chemical Hazards: 

Physical Hazards: 

PPE: 

Special Equipment: 

Decontamination: 

VOCs (benzene, chloroethane) 

Equipment 
Utilities 
Temperature stress 
Traffic 
Trip, slip, fall 
Weather conditions 

Review of Level D 

Other: No smoking, eating or drinking in work areas 

Emergency Procedures: Review location of first aid kit, etc. 
Hospital route 

Name Printed Signature 

Meeting Conducted by:-------------------------
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Genlum Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 

Material Safety DaJa Sheets Collection: 

(S 18) 377 -88S4 

Sheet No. 312 
Trichloroethylene 

Revision: F, 9192 
section ··L··•.Materiaiideritiriciition•··:::::::;:\t?: < · :.: /)\ti:::::::x.\i:••••:\.:::t:{:m.tt/Uttt\'/tWttf:tMMit:tJfti)•i.Ai:•i:::t\:t.:::•:::::((•,...:.::;:.:..•· •• •:.:. > ··• :• ···39· 

1--:frlcllloroet!Jyleoe (C~CJ,.> Desc:rlpdoa: Derived by 1rea.ting telrKhloroethane with lime or other alkali in the presence of R 1 NFP A 
... ,rer. or by thecm&l deco~tion of t.eaachlorocthane followed by·~ ~IL Slabilizas auc:h u epichlorohy~ I 2 ~ 
isobutanol. carbon tcttadtloridc. chloroform, benzene, or pentanOI-2-tnelhanolamine 1re then ldded. Uled as a degreasmg S 2• 2 0 
:;olvent in electtonic.s and dry cleanins. a chemical intamodiate, a refrigerant and heat-exchange liquid, and a diluent in paint !' . 3 _ 
.md adhesives; in oil fat. and wax extraction and in ~ce opcntions (flushing liquid oxygen). Fonncrly ascd u a ~ 
'umigant (food) and anesthetic (replaced due to its hazardous decomposition in closed-circuit appuaiDS}. 
Ot!Jer DeslguaUoas: CAS No. 79-01~; acetylene aichloride; Algylen; Anamenth; Benz.inol; Cecolenc; Chlorylen; Dow­
Tri; ethylene trichloride; Germalgene; Narcogen; Triasol; trichloroethene; TCE: 1.1.3-trichloroeth~ne. 
\ianuracturer: Contact your supplier or distributer. Conault latest CMmical Wed B!IY'rt' G~ for a suppl.ien lilt. 

CauUoas: TCE i.s irritating and toxic to the c:aural ne:rvoua syatern (CNS}. Inhalation of high conccnlrations have lead 10 death due 10 
·tentricular fibrillation. Chronic exposure may Je.d 10 heart. liver, and lcidney damqe. The liquid is absorbed through the skin. Although 
.t has a relatively low flash poinr. TCE barns with difficulr:y. 

HMIS 
H 2t 
F 2 
R 0 
PPEt 
tCuaJic 

Effo:u 
*Sec. a 

~Sectipn;~_qingi'~~ts: an4.•.9¢cti~ti~JlalEXpc>surt!Lirmts: >:'.::::·It:•:• ::;:m:•::::·::::;;r:;::::::tJ::=::::ttUJ•'t::)\;':•::···::m•::::::m:·.:••:::?ji•t\:it \{:.,:.-_ ···:·••··· u \ 
Trichloroethyk:ne, < 10090 [contains stabiliurs (Sec.. 1)1. 
1991 OSHA PELa 1992-93 ACGDI TL Vs 1!)85.86 Toxldty Data• 
8-hr 1WA: SO J'Pm (270 mg/m3) TWA:. SO ppm (269 mg/m') Haman. inhalation. 1'C1..,.: 160 ppm/83 min cmscd 
15-min STEL: 200 ppm (1080 mg/m3

) STEL: 200 ppm (1070 mglm') hallucinations md distorted perceptions. 
1990 IDLH lAve I 1990 DFG (GermanJ} MAK Haman. lymphocyte: S mUL caoscd DNA inhibition_ 
1000 ppm Ceiling: SO ppm (Z70 ltl&lrn'> Rabbir. &kin: SOO mg/24 hr caused severe irritation. 
1990 NIOSH REL Category IT: Subttanc:es with l)'ltemic elfec:ta Rabbir. eye: 20 mg/'24 hr cmsed moderate irritatiorL 
1 0-hr TWA: 25 ppm ( -135 mg/ml) Half-life: 2 hr to ~length . Mo~~~e, oral. 'fDx..: 4SS mglkg administered inu:rmit-

Peak Exposure L.i.mit: 2SO ~m. 30 rrun tcnlly for 78 wecb produced liver IIUDOn. 
average value; 2 peaks/shift 

· · se¢ti.91l·~.o: -~Jti$!~ :Pa~ . .:,:.: :::: ... :: :•>::·:•:: ... )f'i::"'?'/!:@fri§f >· .,., ....... : :., •. ;:.:::.:'{-:.tJ::i·:•::::}!fM::itl'i}:::{/::i.Hii:t::o.=t:::;•J:•:t \:::::.::;;.:.::;:; ::::•:•t·:·===!=:::J::;::::w;-::·:::r·:::::=::;.:;: 
Bolllng Point: 189 'F (87"C) Vapor Pre:aure: SS nun Hg at 68 "F (20 "C); 100 mm H' at 32 "F (0 •q 
FreezlDg Polut: -121 "F (-85 "C) Satun&ed Vapor Deasfty (AJr = O.G75 lblln'; l.l kglur): 0.09S6lbs/ft'; 1.53 k&frn' 
VlscosltJ: 0.0055 Poise at77 •F (2S ·q Water SolubD.Ity: Vt:ry alighlly aoluble; 0.1% at 77 "P (2.5 •q 
Molecular Weight: 131.38 Other Sob.lbWtJes: Highly aoluble in organic solventl (alcohol. acetone. ether, carbon 
Density: 1.4649 ac 2014 ·c tettaehloride. .t chloroform) and lipid&. 
Refraction IDdex: 1.477 at 68 •F (20 •C/D) Surface TensJon: 29.3 d~an 
Odor Threshold: 82 10 108 ppm (1101 Gil e[feaiw wanci.otg) 

Appearance and Odor: c:te.r. colorless (sometime~ dyed blue), mobile liquid wilh a awcet chloroform odor. 

Flash l'oi.Dt: 90 "F (32 "C) CC jAutolpJtloa Tempentun: 788 "F (420 •C)JLEL: 8% (2S "C); 12..5% (100 "C)jUEL: 1~ (2.5 "C);~ (100 "C) 

Ext!uplsb.Lng Media: A Clasi1C Flammable Liqaid. Althoagh it hu a fluh poinlof90 "P, TCE baml with difficulty. For anallfirea, asedry 
chemical. carbon dioltide. warcr apny, or replar faun. For larze fira, ue warcr spray, Cos. or regalar bm. Uaasa.l Fin or Explollon Huards: 
Vapor/air mixaae. may cxplocle wbal iPfed. Concain« may aplodo ia beat ol fiR. Spedlll Fln-ftahdac Procedura: Bcc:aate fiRI may produc4 
toltic: thcnna1 dccompocition prodllcta. wee a telf~ breathing appu&ttll (SCBA) wilh a fall fac.epiecc opc::raud in~ or 
positive-pressure mode. S1r0cmral firefightcn' procective clothing provides only 1imired procection apiost TCE. Apply cooling water to sides of 
coruainer Wltil wen after fire is oat. Stay away from endJ of !lnb. Do DOC rdeue runoff from In control methods to ~ewcn or wa.tcnrays. 

···s~tit>n:s~.•:·~~m-v.Jx•··-~-~;::;:::::.::::;;;::::::•::::;:{r::::::::;::::.:•.:::=:•:•:·..;:;;::.:::::::·.:~::••:::::;;:m=:mti·t~;::~:;mntwMftt:i#t.tMWWt:Mf.t#.iM=it;;@:Mt••;w;::;:t=JtMtif.#iWt:•~:.=:;:w::::::•::••:=:;t·•· 
StabUityfPoiJmerfzadoll: TCE slowly decompoiCI in the presence o( light and moilulns to form axrocive hydrochloric acid. Hazardoa.s polym­
erization cannot occ:ar. Cbemlc:allocompadbWdes: Include albliJ (sodium hydroxide). cbemically active DlCiall (aluminam. beryllium. lithium, 
magnesium. ">dilun. potassiwn. and titanium), epoxidea, aDd oxidant~ (nitro&en teaaoxidc, percbloric acid). Comact wUh 1-<hloro-2.3-q~C~XY propane 
or the mono a.Cid di 2,3-cpoxypropyl dhcn of 1,4-butanediol + u~·s ~}pbeayJprop.De can. in the preseucc of catalytic 
quantitiea of ~.alide ionl. C&lliC dehydrochlorinadoa ofTCE 10 expbive dichlonMcetylme. Coadltlo .. to A TOld: &po.are to lighl.moilalre. 
ignition JOUn:es, and iDcompatiblea. Hazardoua Producta ol Decompotltion: Thama1 oxidative dcc:ompolilioo ofTCE (above 300 •q or expo~ure 
to ultraviolet light can prodqoc carbon dioxide (001) aDd tolic dic:bloro acetylene (explolive). chlarioe, hydmsea cbloridc, &Dd phocgene p.a. 

·:_Section•·6~·-n~Ul··Hwra=•na·ta··r:::·::::'::•:=tt~M;:r::::m·;~:w:Mt:;M:::•·:::::i:•UFit:~::;:::mr&::;,;;;;~;·•'l&HtNii:•:::•'·:.::=·::::;m::::::•;::•:::;::;.:•:t:•:m:r:·;tt.n·:·:::.:.::·::::;.;::::•·::'r;::.•:t:::=•:~::·•:::•::\:::::::::·:•:· .. •·:r:··:·;::;:J•••· 
Cardnogen.k:lty: The following agencies have Bled TCE'a c:arcinocezUcity: IARC (Claa 3, limitA:d animal evidc:oce .t inmfficienl bamaD data). 
~Y MAX (Clua B. justifiably 1111p«ud of bavinc e.atinoplic potenriaJ). .t NIOSH (Oua X. carcinogen defined wilh no farmer caz.egor­
W.bon). Summary ol Rlalu: TCE vapor is irritatina 10 lbe eyes, DON, &Dd rapinlory ~ and inhalatioa of high oonc:ena-ati001 can bd to IeVere 
CNS effec:ta aucb u llnCOnaciouneas. veruric:alar uryduniu. and death doe 110 cudiac mt:ll. Mild livu dysfunction wu abo aeea at levels hi&h 
enough to prc<luce CNS eft'ccu. ConCIII:l with lhe liquid is irritalingto lhe akin and can lad to dennatitia by defatting !be akin. Qwnic toxicity ia 
ObJet\'~ in dae vicrima increuina intolennc:e 10 alc:ohol chatacraiz.cd by 'degreaun llauh ', a rransient redDea of tbe face. lrDnk, and anns. The 
euphonc effo:t oC TCE hu led to aavinz, and habiblal sniffin& of ill vapors. 

c-. ... eiWJ<....._.._.. ...... ........_ ,_.._..., ____ ,..__.._......,,_ 



No. 31 :~ TrichlorOc!lhylene 9192 

TCE crctSses the placental barriet and thus exposes the (any effects are yet unknown). 1bc:re are increased repons of menstrual disorders in 
women workers and de:reased libido in males at exposures high enough 10 cause CNS effecu. TCE is eliminated unchanged in expired air and as 

1:-olitcs (trichloroac~tic acid&: trichloroethanol) in blood and urine. Medical CondltloDI AggraYated by Loag·Term Exposure: Disordcn of 
.tc.rvous system. slci.r!, heart. liver, and kidney. Target Orgaas: .RespiraiOry, central&: periphenl nervous, and cardiovascular (heart) systems, 

cr. k:..i.Jney, and skin. Primary Eotry Routes: Inhalation, skin and eye conta.ct, and ingestion (rarely). Ac:ute E11'ec:ts: Vapor inhalation can 
cause eye, nose, and Lluoat irritation, nausea, blurred vision, overexcitement, headache, drunkenness, memory loss, irregular heartbeat (resulting in 
sudden death), unconsciousness, and death due 10 cardiac failure. Slci.n contact with the liquid c:an cause dryness and Cl'llc:lci.ng and prolonged 
exposure (generally if ~1e victim is unconscious) can cause blistering. Eye conta.ct c:an cause irritation and watering. with corneal epithelium injury 
i1 some cases. lngcslion of the liquid can cause lip, mouth, and gasttointestinal irritation, irregular heanbeat, nausea and vomiting. diarrhea 
(possibly blood-stained), drowsiness. and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may penist for sevcnl weeks or 
months 1fLer repeated etposure. Symp10ms include giddiness, irritability, headache, digestive disturbances, mental confusion, in10lc:nnce 10 alcohol 
(degrca.!ers flush), altered color perception, loss or impairment of s~ of smell double vision, and peripheral nezvous system function inr'lpairment 
including persistent neuritis, temporary loss of sense of touch, and paralysis of lhe fingers from direct contact wilh TCE liquid. 
Fl RST .._JD Eyes: D' rwt allow victim 10 rub or lcup eyes tightly shuL Gently lift eyelids and flush inr'lmediately and continuously wilh flooding 
amounLS of wa~a until transported 10 an emergency medical facility. Consult a physician immediately. Skin: Qwd:Jy remove contaminated 
clothing. Rinse with nooding amounts of water for at least 1.5 min. Wash exposed area wilh soap and water. Inhalation: Remove exposed person 10 
fresh air and support brc:athing as needed. Ingestion: Never give anylhing by moulh 10 an unconscious or convulsing person. Contact a poison 
control renter and unless otherwise advised, have that cofiScious tJ1Id akrt person drink: 110 2 glasses of water, then induce vomiting. Do not give 
milk. as its fat content (fCE is lipid soluble) may inhance gastrointestinal absorption ofTCE. Note to Pbyslclaas: TCE elimination seems 10 be 
uipha.~ic with half lives at 20 min. 3 hr. and 30 hr. Some success is seen in 1reating patients with propranolol, atropine, and disulfJ.niJil. Monitor 
urine and blood (lethal level= 3 10 110 j.lg/mL) metabolites. BEl= 100 mglg aeatinine (trichloroacetic acid) in urine, sample aJ end ofworkwuJ:. 
BEl= 4 mg/L (trichloroethanol) in blood, sample aJ end of shift aJend of the workweek. 1bese tests are not 10QIL accurate indica10rs of exposure; 
monitor TCE in expired air as a c:onftrmaiOry tesL 

Immediately safety personnel, isolate and ventilate area. deny entxy, and stay upwind. Shut off sources. 
spills. take up with earth, sand, vermiculite, or other absorbent., noncombustible material and place in suitable container for later disposal. For large 
spills, nush 10 containment area where density sauification will form a boaom TCE layer which can be pumped and containerized. Report any 
release in ellcess of]()()) lbs. Follow applicable OSHA regulations (29 CFR 1910.120). Ec:otoxlclty Values: Bluegill sunftSh, LC~ = 44,700 J.lg/lJ 
96 hr, fa1.head miiUIOw (PimephDJu prom.e/Qs), LC,o = 40.7 mg/V)6 hr. Eovtronmental Degradation: In air, TCE is pho100Jtidized with a half-life 
of 5 dayl and reported II> form phosgene, dichloroac:etyl chloride, and formyl chloride. In water it evaporates rapidly in minutes 10 hours. TCE 
rJpidly evaporates and may leach since it does not absorb 10 sediment. SoD Absorptloa/MobDity: TCE has a Log K..., of2, indicating high soil 
mobility Disposal: WL~te TCE can be poured on dry sand and allowed 10 vaporize in isolated location. purified by distillation, or returned 10 
supplier. A potential candidate for rowy kiln incineration at 1508 10 2912 "F (820 10 1600 "C) with an acid saubber 10 remove halo acids. C::mtact 
your sup;>lier or a licensed conlraC:IOr for detailed recommendations. Follow applicable Federal, state, and local regulations. 

De;lgnatlons OSHA Designations 
11 •• fA Extremely Ha:wdous Substance (40 CFR 3.55): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
L 1!\Cd as a SARA Toxic Chemical ( 40 CFR 372.65) 
L1sted as a RCRA Hazardous Waste (40 CFR 261.33 & 261.31): No. U228 & rool ($pUll solvef\l) 
L1sted as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reponable Quantity (RQ), 100 lb (45.4 kg) [• per RCRA. Sec. 3001, CW A Sec. 
J 11 (b)t4). & CWA Sec. 307 (a)] 

Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye-and face-protection 
rcgulatio,s (29 CFR 1910.133). Because conta.ct kns use in industry is controversial, establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if necessary, wear a MSHAJNIOSH­
approved respirator. At any detectable concenlration. wear a SCBA with a full fac:epicce operated in pressure demand or other positive pressure 
mJ<le. Fer emergency or nonroutine operations (cleaning spilll. reactor vesselJ, or storage tanb), wear an SCBA. Wanting! AU-pwifying rupira­
to, s diJ ""' protect worur.r in ozyget~-lkfidefll iztmo.rphuu. If respiraton ·are used, OSHA requires a respiratory protection program that includes 
at least: medical certification, ~raining. fit-testing. periocfic: environmental monitoring. n-.intenance. inspection, cleaning, and convenient, sanitary 
storJge a:~eas. Other: Wear chemically prouctive gloves, boou, aprons. and puntleu made &om Viron or Neoprene 10 prevent skin contact. Do rwt 
use natural rubber or polyvinyl chloride (PVC). Ventilation: Provide general and local exhaust ventilation systems 10 maintain airborne conc:enlra­
tions lx:low OSHA PEL:s (Sec. 2). Local exhaust ventilation is prefc:zred bec:aule it prevents conwninant dispenion in10 the worlc area by control­
ling it at .ts source.<103> Safety StJatloas: Malee available in the worlc area emergency eyewash stations, safety/quick-drench showm, and washing 
facilities. Contaminated Equipment: Separate c:onwninatcd work clothes from street clothes and launder before reuse. Remove this ma.terial from 
ycur shoc:s and clean pez"SOilll proeec:tive equipmenL Comments: Never eat, drink. or smolcc in work area.s. Practice good personal hygiene 
espccia.lly before eating. drinking. smoking. using the IOilet, or applying cosmetiCL 

wc:lu-v,cnuau::u area away sunlight, 
ignition sources, and incompatib (Sec. 5). Store large quantities in galvanized iron. black iron. or steel containc:rs; small amounts in dark (amber} 
cc loretiBiass bottles. Ell.glneerlna Controls: To reduce polaltial bealth hazards, ase mtrtcient dilution or loc:al exhaust ventilation 10 control 
airborne :ontaminants alld 10 maintain concenttations at the lowest practical level. Desisn proc:ases so that the operator is not directly exposed 10 
the sol•ertt or its vapor. Do not use open electric heaten, high-temperature proc:essea. 'IIC-weldins or open flames in TCE atmospheres. Adminis­
trative Controls: Consider preplacement and periodic rnedic:al exam~ of expoiCd worbn with anphuis on akin. respintory, cardiac, central and 
peripheral nervous systems, and liver and kidney function.. Employ air and biDlosical monilorins (BEis).lnstruct employees on safe handling of 
TCE. 

f' '"'T Shipping Name: Trichloroethylene 
Huard Class: 6.1 

'·jo •• ~.: IJN1710 
D~T Pa.:klng Group: ill 
DOT Label: Kup Away From Food 
DOT Special Prvvblons (172.102): N36, Tl 

TransportaUoo Data (49 CFR.171.101) 
Pac:ludna Authorlzadou 
a) Eueptioas.: 173.1.53 
b) Non-bulk Packaging: 173.203 
c:) Bulk Packqlng: 173.241 

MSDSCG 
PtqJartd 

Rclcrnca: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 
BA; lnduJlrial Hnlmc Rulcw: D W~. CH; Medical RnWw= 

Quantity UmltatJoas 
a) Passeqer Aircraft or Rallc:ar: 60L 
b) Cargo Alrcraft Only: 220L 
Vesacl Stowage Requirements 

Vesael Stowace: A 
40 
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/v!aterial Safety Data Sheets Collection: .. ,p 
...... ~ 

Sheet No. 311 
Methyl Chloroform 

Genium Publishing Corporation 
1145 Catalyn Slreet 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Issued: 11ns Revision: F, 3/92 

Secbon 1. Mat·erialldentification 
Meth:1l Chloroform (C1H3Q,) Description: Derived by catalytic addition of hydrogen chloride 10 1.1-<iich!oroethyle~e or by 
re-flu:;ing chlorine m•lnoxide with carbon tetrachloride and chloroethane. Available in technical and solvent grades which 
differ only in me amount of stabilizer added 10 prevent metal pans corrosion. Used as a solvent for oils, waxes, tars, cleaning 
precision instruments, and pesticides; as a component of inks and drain clt:3/letl; in degreasing meLds, and textile processing. 
In recent years. methyl chloroform has found widespread use as a. substitute for carbon tetrachloride. 
Otbe1· Deslgnat1oas: CAS No. 71-55-6, a-trichloroethane; Inhibisol; 1,1.1-trichloroethane; Stroba.ne. 
Manufacturer: Conract your supplier or distribuiOr. Consult latest Chonical Week BLCJers' Guic£e(1ll for a suppliers lisL 

R 
I 
s 
K 

Caut:.oas: Methyl chloroform is a skin, eye, and respiratory tract irritant and can become narcotic with an anesthetic effect at high 
conc~ntrations. 

I • Da1.11 on skin absorption vi.a mclhyl c:hloc-oform is conflicting.lllll Some srudies show definite absorption where olhen don't. 

~Ci:iOnf. Ingredients and Occupational Exposure Limits 
~yl chloroform. ca 92 to 97%• 

1990 OSHA PELs 1991-92 ACGIH TL Vs 1985-86 Toxicity Datat 

Errata: 6/92 

38 
1 Genlum 

i·~ 
HMis· 
H 2 
F l 
R 1 
PPG• 
• Sec. 8 

8-hr TWA: lSO ppm (1900 mg/ml) 
15-crin STEI.: 450 fpm (2450 mg/m3) 

lW A: 350 ppm (1910 mg/m1) 

STEL: 450 ppm (2460 mg/ml) 
Human. oral, TDt..,: 670 mg./kg produced diarrhea, nausea, and 
vomiting 

Human. inhalation. LCIA: 27 g/m3/10 min; toltic effects not yet 
reviewed 1990 IDLH Level 

lOOC ppm Man. eye: 450 ppm/8 hr produced irritation 
199() NIOSH REL 
15-min Ceiling: 350 pPm (1900 mg!m3) 

1990 DFG (Germany) MAKs 
lW A:. 200 ppm (1080 mg/m1) 
Hal{-life: 2 hr to shift length 
Peak Exposure Limit: 1000 ppm/30 

min (average value)/2 per shift 

Rat. inhalation. TCLo: 2100 ppm/24 hr for 14 days prior to 
mating and from 1 to 20 days of pregnancy produced specific 
developmental abnormalities of the musculoslcelatal system 

• Methyl c:hlorofonn 'uiUlly contains inhibiten (3 to 8%) to pn:veru corrosion of aluminum and some olher mculs. Typical inhibiton are nitromelhGlc, bucylene 
oajd.:, seccndary bury 1 tlcoho!J, ke1ones, and &ly<lOI diesten. 
t So: NrOSH, RTECS (l(]2975000), Cor additional irritation, mutation, reproductive, and tO~cicy dat.a. 

Sec:tion 3~ Physical Data ..... 
lJoUlng Point: 165 'F (75 'C) Molecular Weight: 133.42 

'~ Jfr~lng Point: -22 'F (-30 'C) Density: 1.3376 at 68/39.8 'F (20/4 'C) 
' Vapor Pressure: 100 mm Hg at 68 'F (20 'C) Water Solubility: Insoluble 

Vapor Density (alr = 1): 4.55 Other SolubUitles: Soluble in ace10ne, alcohoL ether, benzene. 
Corroshity: Readily corrodes alurrtinum and its alloys carbon tetrachloride. and carbon disulfide 
Relractlon Index: 1.4376.5 at69.8 'F (21 'C) ~ In Saturated Alr: 16.7% at 77 'F (25 'C) 
VIscosity: 0.858 cP at68 'F (20 'C) Relative Evaporation Rate (butyl acetate = 1): 12.8 
Appearance BJid Odor: Colorless liquid with a sweetish, chloroform-like odor. The odor threshold is 44 ppm. 

Section 4.: Fire and Explosion Data .. •· .. H<··H:</': ·:< ....... ·. . _, ... ·····' ... H H · · H 
Fla.sh Point: None (in conventional CC tests) I Autolgnltlon Temperature: 932 'F (500 'C) I LEL: 7% v/v I UEL: 16% v/v 
Extinguishing M1~la: Nott.combustiblt: liquid whose ~apor bums in the presence of excess oxygen or a sttong ignition SCiurce. For small fifes, usc 
clr) chemical or carbon dioxide (C01). For large frres use fog or regular foam. If these materials are unavailable, a water spray may be used but be 
aware that water reacts slowly with methyl ehlorofonn 10 release hydrochloric acid. 
Ut.usual Fire or E.xplosloa Hazards: Vapors ue heavier than air and may ttaveliO a sttong ignition source and flash back. Air/vapor mixtures may 
ex·,1lode when he&~. Container may explode in heat of frre. Exposure co open flames or arc welding can produce hydrogen chloride and phosgene. 
Special Flre-flghtlag Procedures: Methyl chloroform's burning rau: is 2.9 mm/min. Since fu:e may produce IO~c thermal decomposition products. 
·wfo&e a self-contained breathing a~tus (SCBA) with a full fac:epiece operated in pressure-<iemand or positive-pressure mode. SlrUctural firefight­
er.:' protective clothing provides limited protectiort. Wear clothing specifically recommended by the manufacturer for use in fifes involving methyl 
chloroform. Apply coolin~ water 10 container sides unu1 after fu:e is extinguished. Stay away from ends of tanks. Isolate area for 112 mile if fu:e 
in·,olves tank. truck, or rail car. Be aware of runoff from f1re control methods. Do not release 10 sewers or waterways. 

'"s.ection 5~ Reactijity Data > : -:=· •• · .·= .• · · .. 

r-Siab1llty1Polymerlzatloa: Methyl chloroform is stable at room temperature in closed containers under normal storage and handling conditions. 
Hu.ardouJ polymeriz..ttion can occur in contact with aluminum trichloride. . 
Chemical lncompatlbBltles: Methyl chloroform is incompatible with sodium hydro~dc, nitrogen tetroxide, oxygen (liquid or gas), strong o~diz.ers, 
and chemically a.: live metals li.k:e aluminum. zinc., and magnesium powders; reacts violently with caustics to form dichloroacetylene; reacts slowly 
..,.ith water 10 form hydrochloric acid; fonns shock sensitive mixtures with potasSium; and polymerizes in contact with aluminum trichloride. 
CondltJons to Avoid: Exposure 10 moisture, strong ignition sources. and arc-welding units. and contact with incompatibles. 
Hazardous Products or Decomposltioa: Thennal oxidative decomposition (temperatures >500 'F, contact with hot mcrals., or under UV rays) of 
methyl chloroform an produce cubon dioxide (CO,) ancl10xic dichloi'OICetylene, hydrogen chloride, and phosgene gases. 

Section 6.-Health Hazard .. Data · .. · ............ : • ·< . ·• 
Carclnogen.lclt): The IARC (Class 3, inadequate evidence),OMl NTP,114ll and OSHA(I6oll do not list melhyl chloroform u a carcinogen. 
Summary or Rlsu: Methyl chlorofonn is considered one of the leut toxic of the liquid chlorinated hydrocarbons. ft is initating 10 eyes. skin. 
and respiratory tracL Although low in systemic: IO~iciry, methyl chloroform is an anesthetic capable of causing death a1 high concentrations (>15,000 
J:pm), gencnlly in Jjoorly ventilated, enclosed areas. Quick: and complete recovery is ob~rved _after prompt removal_o~ unconscious pcr10ns ~om 
uea of eJ.posurc" l..ilce many other solvents. methyl chJorofonn sensitizes the heart to epmephnne (blood pressure-ra1S111g honnone) and may 111duce 
c.ardiac urhythnliu and urcsL 
Mtdlcal Conditions Aggravated by Long·Term Exposure: None reported. 
·rarget Oraans: Skin. eyes, central nervous (CNS) and cardiovascular (CVS) systems. 

Con~ituu on nar page 
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No 311 Melhyl Chloroform 6/92 

rsection 6. Health Hazard Data continued 
-:-~lrY ~nt~y Routes: In~ati~n. s!On co~tacL .Acu~e.~rTects: M.ethyl c~loroform defau the skin ~a~sing irriu.~on,. redness, dryness, and scaling. 

,L • ontact w1th eyes produces untauon and mild cOnJuncUV!US. Vapor mhalauon can cause headache, d1.2Zmess, equ1hbnum dlSturbances, and in high 
.... concentrations may lo:ad to CNS depression, unconsciousness, and coma. During a 60-min eJCposure period these effects are observed: 100 ppm is the 

obser•ed odor thresh·Jld. at 500 ppm there is obvious odor and decreased reaction time, I 000 ppm causes slight equilibrium loss, at 5000 ppm there is 
definiLe incoordinatiCln, and 20,000 ppm produces surgical strength anesthesia with possible death. Mild liver and kidney dysfunction may occur after 
CNS :lcpression recovery. Although unlikely, if iJIIgestion occurs, symptoms include nausea. vomiting, diarrhea, and possible esophageal bums. The 

1 acute lethal human d·Jse is -500 to 5000 mg/lcg. ~hronlc ErTects: None reported. 
FIRST AID 
Eyes: Genlly lift eyelids and flush immediaLely and continuously with flooding amounts of water until transponed to an emergency medical facility. 
Do n.JI allow victim to rub or keep eyes tighlly shuL Consult a physician immediately. Skin: QuiclcJy remove contaminated clothing. Rinse with 
flooding amounts of water for at least 15 min. Wash exposed area with soap and waLer. For reddened or blistered slc.in, consult a physician. 
lnba.allon: Remove exposed person to fresh air and suppon breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
connlsing person. Contact a poison control center, and unless otherwise advised, have that co11.1cious and alert person drink I to 2 glasses of water to 
dilull:. When dec,dir.g whether to induce vomiting, carefully consider amount ingested, time since ingestion, and availability of medical help. U large 
amot•nts are recent!) ingested (absorption into the body is not yet lilcely to have occurred), and medical help or transportation to a medical facility is 
not r•:adily available. induce vomiting. Otherwise, vomiting is not recommended since aspiration of vomitus can produce chemical pneumonitis. 
Note to Physicians: Do not use adrenaline or sympathomimetic arnines in treaunent because of the increased cardiac sensitivity involved. 

~ection 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate area, deny entry, and stay upwind. Shut off aU ignition sources. U possible without risk. shut 
off l•:ak. Cleanup pnsoMel should wear fully encapsulating vapor-protective clothing. For small spills, take up with earth, sand, vermiculiLe, or other 
absorbent, noncombustible maLerial. Using nonsparking 100ls, place in suitable containers for disposal or reclamation. For large spills, dike far ahead 
of liquid spill for lai.er disposal or reclamation. Repon any release in excess of 1000 lb. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Transport: In water, methyl chloroform's half-life is hours to weelc.s depending on wind and mixing conditions. It is very persistent 
in g~oundwater. On land it volatiliz.es due to its high vapor pressure and leaches extensively. When released to the aunosphere, methyl chloroform can 
be. oansported long distances and returned to earth via rain. It is slowly degraded by reaction with hydroxyl radicals and has a half-life of 6 months to 
25 years. The Natunl Resources Defenses Council reported recenlly that methyl chloroform depletes ozone. 
Ecotoxlclty Values: Pimephales promela.s (fathead minnow), LC50: 52.8 mg/l.J96 hr. Poecilia reticulcua (guppy), LC50: 133 ppm/7 day. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPII. Designations OSHA Designations 
Listed as a RCRA Hazardous WasLe (40 CFR 261.33): No. U226 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reponable Quantity 

(RQ). 1000 lb (454 leg) [• per RCRA. Sec. 3001, CWA, Sec. 307(a), and CAA. Sec. 112] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Tor.ic Chemical (40 CFR 372.65) 

'ltiiiJ•,, 
~-~~"~--~~~~~~~--------------------------------------------------~ Sedion 8. Special Protection Data· 
Go:~les: Wear splash-proof, protective chemical safery goggles or faceshields. per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Bef:ause contact lens use in industry is controversial. establish your own policy. 
Re:;pirator: Scelc professiortal advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, 
we.u a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worlcer protection for given working 
conditions, level of airborne contamination. and presence of sufficient oJCygen. For emergency or nonroutine operations (cleaning spills, reactor 
ve.~sels, or storage tanks), wear an SCBA. Warning! "'ir-purifying rupircuors do not protect worlcers in oxygen-deficient aJmDsphues. U respirators 
ue used., OSHA requires a re.spira10ry protection program that includes If lease ua.ining. fit-testing. periodic environmental monitoring. maintenance. 
inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protec:tive gloves, boots, aprons, and gauntlets to prevent repeated or prolonged skin contacL Yiton and butyl rubber [with 
brcUthrough timts (BTs) of >8 hr and 4 to 7.9 hr, respectively] are recommended materials for protective gear. Do MilLS I! neoprene, polyvinyl 
ch lOti de (PVC), narunl rubber, or polyethylene because these materials have a BT of <I hr. 
Vc·ntUatlon: Provide genenl and local exhaust (in some cases, explosion-prooO ventilation syscems to maintain airborne concentrations below 
O!iHA PELs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into work area by controlling it at its source.003l 
Safely StaiJons: Mate available in !he work area emergency eyewash stations, safety/quiclc-drench showers, and washing facilities. 
Contamlnaud Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove 
th .s matenal from your shoes and clean personal protective equipment. 
C•munents: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drinking. 
smoking. llSing the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
S :orage Requlnments: Prevent physical damage to containers. Store in cool. dry, well-ventilated (use pressure-vacuum ventilation) area away from 
i~ nition sources, arc-welding operations, and incompatibles (Sec. 5). Regularly monitor inhibitor levels. Do not store in aluminum containers or use 
p:essure-spraying equipment when methyl chloroform is involved. 
Engilleerlng Controls: To reduce potential heallh hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminants and to 
maintain concentrations at the lowest practical level. To prevent static sparlc.s, electrically ground and bond all equipment llSed in methyl chloroform 
nWlufacturing, use, storage, t:ransfer, and shipping. 
,A,dminlstrative Controls: Consider preplacement and periodic medical eJCarns of eJCposed workers that emphasize CNS, CVS. liver and skin. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: 1.1.1-Trichloroethane IMO Shipping Name: 1.1.1-Trichloroethane 
IIOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
ID No.: UN28J 1 1D No.: UN2831 
DOT Label: N:me IMO Label: SL Andrews Cross 
DOT Packagir1g Exceptions: 173.505 IMDG Packaging Group: lli 
DOT Packaglrag Requirements: 173.605 

r-;;,SDS C<1lUction Rcfcrtnces: 26, 38, 73, 89,100, 101, 103, 124, 126, 127, 132. 133. 136, 148, IS3, IS9, 162, 163. 164 
i"'rcparcd by: M Gat111on, BA: Industrial Hyglme Review: 0 Wilson, OH: Medical Review: AC Darlinston. MPH, MD: Edlled by: 1R S1uan, MS .. 
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6IiP Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sh~t No. 382 
Vinyl Chloride 
Issued: 7n8 Revision: C, 9/92 

Section .!~.::Material· Identification·,.,, .. '····'· ··.···,.··· · : .. , ·"' ·'":,:: .,,,,,,,,}•: :,:': ..... :··"'''\'\>·· .. :::-::: .. :,::.,..:,,_.,,, •.. ·· · .,,_ .. ,. 39 
-;/lnyl Chloride (C2HJCI) Descripllon: Derived from ethylene dichloride and alcoholic potassium, by rcxtion of acetylene 
nnd hydtogen chloride (u gas or liquids), or by oxychlorination where ethylene reacts with hydrochloric acid and oxygen. 
lnhibirors such .u butyl caleehol. hydroquinone, or phenol an: added to prevent polymerization. Used in the plastics industry 
for the producti•Jn of polyvinyl chloride resins. in organic synthesis and formerly u a refrigerant. extraction solvent, and 
propellant (banned in 1974 because of its carcinogenic activity). 

R 
I 
s 
K 

2 
4 
4 
4 ~ 

<:>ther DeslgnaUous: CAS No. 75-01-4, chloroethylene, chloroethene, ethylene monoc:hloride, Trovidur, VC, VCM. 
\1anufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyuz' Gu.itJ.e(Tll for a suppliers list 

HMIS 
H 3• 
F 4 
R 2 
PPE- Sec. 8 

Cautions: Vinyl chloride is a confinned human carcinogen. Vapor irthalation leads to central nervous system (CNS) 
depression. The: liquid can cause frostbite. It is a flammable gas at room temperature and polymerizes on exposure to air or 
sunlighl. Avoid: exposure to VC through engineering oontrols and wearing PPE • Ouonic effeas 

Section:2.)1ngredientSand0ccupational Exposure LiinitS.<•\:::;: :: .. ..:::. ,.: .. ·.·.··· ··.·· ·•·· ·•.·· .. : .\:. ··•···· · · 
Vinyl Chloride, ca 98 to 99%. Impurities include water, acetaldehyde. hydrogen chloride, hydrogen peroxide, methyl chloride, butane, 
1.3-butadiene, chlorophene, diacetylene, vinyl acetylene, and propine. 
1991 OSHA PELs 1992-93 ACGlH TL V 1985-86 To:dclty Datat 
8-hr TWA: 1 ppm TWA: 5 ppm (13 mg/m3) Man. inhalation, TCy: Intc:nnitt.ent exposure to 200 ppm for 14 yr 
Ceiling: 5 ppm; OSHA-X TL V-Al caused liver tumors. 

1990 NIOSH REL 
NIOSH-X 

1990 DFG (Germany) TRK• 
Existing Installations: 3 ppm 
MAK-A1 

Man. inhalation. TCu,: 30 mgjm3/5 yr caused spermatogenesis. 
Human, inhalation, TC: COntinuous exposure to 300 mglrn' for an 

unde=mined number of weelc.s caused blood tumors. 
Rat. oral. LDso= 500 mg/lcg; toxic effects not yet reviewed 

• 'IRK (techniaJ exposure limit) is used in puce ol MAK when a materi&l is a carcinogen. Unlilce an MAK below which no adverse effects •~ cxpeaed, the 1RK 
is a limit set bel•)W which advene effects may still occur. This is based oa the theory lhll 1 molecule ol a euci.nogcnic substance may still produce a tumor. The 
"IRK is set to allow for m accqlUble risk (for ex~le, 11Umor in 1 million ~may be Ill a~ble risk). 
t See NIOSH, /iTECS (KU9623000}, for additional muution, reproductive, tumorigenic, and toxicity datL 

Seetl6.n'3lHPh .·. 
Bolllng Point: 7 •F (-13.9 'C) 
Freezlng Point: -245 "F (-159.7 •C) 
Molecular Weight: 62.5 
Speclllc Gravity: 0.9106 at 68 "F ('20 •C) 

1 Ionization Potential: 9.99 eV 
Refraction Index: 1.370 at 20 'C/D 
Surface Teusloo: 23.1 dyne/em at -4 •p (-20 •C) 
Odor Threshold: 2000 to 5000 ppm• 
Vapor Density (Air= 1): 2.155 

Water Solubility: Slightly soluble, 0.1% at 77 •p (25 •C) 
Other Solubilities: aloohol. benzene. carbon tetrachloride, ether, hydrocarbon and oils. 
Vapor Pressure: 2530 mm Hg at 68 'F ('20 •C), 400 mm Hg at -18.4 •p (-28 •C) 
Critical TemperabJre: 304.7 •f (151.5 •C) 
Critical Pressure: 56.8 atm 
VIscosity: 0.01072 cP at 68 "F ('20 •C), gas; 0.28 cP at -4 •p (-20 •C), liquid 
Appearance and Odor: A gas at room temperature. Usually found as a compressed/ 

cooled liquid. Tile colorless liquid forms a vapor with a pleasant ethereal odor. 

'"The aclll.al vapor conceDiration that can be detected by humans bas not been adequately dc:tcrmined md varies from one individual to 1111other, from impurities, 
and probably from exposun: duraLiorL The odor threshold it noc Ul accurate wamin& of exposure. 

Flasll_ Point: ·108.4 'F (-78 'C) OC Autolgnltloa Temperature: 882 •p (472 •q LEL: 3.6% v/v UEL: 33% v/v 

Extinguishing Media: For small [!reS, ase dry chemical or carbon dioxide. For large fires, use w~ spray, fog. or regular foam. Unusual Fire 
or Explosion Hazards: Large fires can be practically inextinguishable. Vapon may travd to an ignition source and flash back. VC may 
polymerize ir1 cylinders or tank cars and explode in heat of (ire, Vapon pose an explosion hazard indoors, outdoors, and in sewers. VC decom­
poses in fire lXI hydrogen chloride, carbon monoxide, carbon dioxide, and phosgene. Burning r&Ie = 4.3 mm/min. Special Fire-righting Proce­
dures: Beca1.1se fire may produce roxie thermal declomposition products. wear a sell-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-preuiU'e mode. Stop gu leak if possible. Let tank. tank car, or tank truck burn unless leak can be 
stopped. For massive fli'C in cargo area. use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let fire bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fll'e. Do not release runoff 
from fll'e control methods to sewers or WaterWays. 

· · Sett.ion·s~ ::::Reaqivity·•.:o~ta .:::::r::::.:;::rc c :, •,,::t:t')' ?t:-:i''t::r:::::=:;:;::::r.:/'?'/i(\t%Ht+:o;w.:;:tc'./i:i'tC'< ,; ...... ···· · ·· · · · · · · · ·: :.·• :· ·}:::::;:·'::::: :?••··:·:·:;('< _.,, :•• .• ·.·.· . •·· 
StabllltyfPolymerlzatlon: Long term eltposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride. 
VC can polymerize on exposure 10 light or in presence of a catalysL CllemJcal IacompatlbiUtles: VC can explode on contact with oxide of 1 

nitrogen, may liberate hydrogen chloride on exposure to strong allcalies, and i.s incompatible with copper, oxidizers, aluminum, and peroxides. In 
the presence of moisture. VC attacks iron and steel. Conditions to Avoid: Exposure to sunlight, air, heat. and incompatibles. Hazardous 
Products or Decomposition: Thermal oxidative decomposition of vinyl chloride can produce carbon oxides, and chloride gas. 

section •. 6~ HeaJthHazard Data·\ ::;-::::o::mrt:L,,:f\J=Mtt:MtHW:i1tWWW%tt~WftWr:::rw=::.:r• :::\< :o: : .. : :•····• ::, ,:' · .. ·· / · 
Carcioogenldty: Vinyl chloride is listed u a carcinogen by the IARC (Qus l,IIJ.jf!CWtlluuntuc eviiUnce),<i~l NTP (Class·~. su.ffu:it'lll hu.man 
evidence),<IC9J NIOSH (Class X. carciMgen dtfwd wilholll/urth4r categorization),<1Q) ACGIH (TL V-Al, confvmed human carcinogen),063l 
~FG (MAK-A1, capable of indu.cillg malignant rwn.orz ill hu.man.r),U63) and OSHA (Oass X. carcinogen dt'fint!d without further caugori:a­
tlott).064l Liver tumon (angiosarcomas) an: oonfmncd from VC exposure. Other tumors of the CNS, respiratory system, blood. and lymphatic 

• ... •" system have occurred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agenL Summary or 
Risks: V •pc•r inhalation causes varying degrees of CNS depression with noticeable anesthetic effects at levels of 1% (10,000 ppm). Scudies have 
shown loS$ •>f libido and spenn in men exposed 10 VC and in Russian studies, 77'7o of exposed women experienced ovarian dysfunction, benign 
utcnne growths, and prolapsed genital organs. However, no teratogenic effcc:u have been seen in offspring of exposed workers. 
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Sec.!.! on 6._ Health Hazard Data, continued 
h appc.:us lhat metabolism is necessary before many of VC's toxic effects occur. Some vinyl chloride is exhaled unchanged but most is metabolized to 

chloroacetaldehyde. SKin absorption may occur if liquid is confined on skin but absorbed amount would be small. It is possible that the phenol inhibitor 
may b·~ absorbed as weU. The compressed liquid can cause frostbite. Vapors are severely irritating 10 the eyes. Chronic exposure can cause cancer and a 

'd of syndromes kn•)wn as vi11yl chloride disease. Medical Conditions Aggravated by Long-Term Exposure: Liver, cardiac, pulmonary, and 
, Jlne•:tive tissue disorders. Target Organs: Liver, CNS. respiratory and lymphatic systems. bone, and coMective tissue of the skin. Primary Entry 

"Routes: Inhalation, skin/eye contact Acute Effects: CNS effects include fatigue, headache, vertigo, ataxia. euphoria. visual disturbances, dulling of 
auditory cues, numbnc:ss and tingling in the extremities, narcosis, unconsciousness, and death due 10 respiratoty failure. Respiratory problems include 
dyspn•:.a. asthma. and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver cancer, confiitned because of the otherwise rarity of its 
type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chloride industry but agents other than VC may be responsible; authorities 
are ni J debating this issue. A aiad of other effects are associated with VC exposure. Aero-osteolysis is associated wilh hand cleaning of polymerization 
vcs.!.cls and characteriz.ed by dissolution of bone in the hands, especially when associated with resorption. Raynaud's Phenomenon is a vascular disorder 
marked by recurrent spasm of the capillaries and especially those of the fmgers and toes on exposure to cold. This is usually accompanied by pain and in 
severe cases may prof;ress to local gangrene. Sclerodermatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a 
slow!) progressive di!.easc marked by deposition of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear. 
Artllra lgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities may also occur. 
Fl R.ST AID Eyes: Do 1101 allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician inunediately. Skin: Quickiy remove contaminated clothing. 
Rin~e with flooding a:nounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
For frostbite, immerse: affected area in 107.6 'F (42 'C) water until completely rewarmed. Do 1101 use dry heaL Inhalation: Remove exposed person to 
fresh <:ir and support breathing as needed. Ingestion: Unlikely! VC is a gas above 7 'F (-14'C). Note to Physicians: Endotracheal intubation may be 
requir::d if significant CNS or !_CSE_iratory depression occur. Diagnostic test: thiodiglycolic acid in urine (normally< 2 mg/g creatinine). 

Section 7. Spill, Leak, and Disposal Procedures .·. ·· · }: < ·'i·s.:-:: ;: ·::•• ... •. . .. :· : .. •: :• ··•·· 
SpUJ/Leak: Notify sa:'ety persoMel. isolate and ventilate area. deny entry, and stay upwind. If possible without risk, stop gas flow. Shut off ignition 
sources. Repon any rr.lease >lib. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: VC reacts with hydroxyl 
radicals in the trophospherc with a half-life of 1.2 days. The half-life= a few tu- in photochemical smog. Reaction products in the air include chloro· 
acetaldehyde, hydrogc:n chloride, chloroethylene, epoxide, formaldehyde, formyl chloride, formic acid. and carbon monoxide. In soil. VC rapidly volatil­
izes. What does noc evaporace will be highly mobile and may leach inlo groundwater. In warer, VC is nor expec1ed to hydrolyze, bioconcentrate. or 
absorb to sedimem. It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/sec 
and a wind ve)ocity o.'3 meter/sec. In waters containing photosensitizers such as humic acid. photodegradation will be rapid. SoU Absorption/Mobility: 
From an estimated so'.ubility of 2,700 ppm. a Koc of 56 is established for VC which indicates high soil mobility and potential to leach into groundwater. 
Disposal: Dilute any waste compressed liquid to a 1% solution and remove phenol inhibitor as sodium. Pour onto vermiculite, sodium bicarbonate. or a 
sand & soda uh mixiJrc (90/10). Add slaked lime if fluoride is present Mix in paper boxes, place in incinerator, cover with scrap wood and paper. and 
ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator fiTebox equipped with an afterburner and 
allcali scrubber. Contact your supplier or a licensed contractor for detailed recormnendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
' ;sted as a RCRA Hazardous Waste (40 CFR 26133): No. U043 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l·A) 

.JtA. Extremely Ha::art!ous Substance (40 CFR 355), TPQ: Not listed 
141 ~~~{stcd as a SARA To:Uc Chemical (40 CFR 372.65) 

Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Fmal Reportable Quantity (RQ), lib (0.454 kg) [• per CWA, Sec. 307 (a); CAA, Sec. 
112. & RCRA. Sec. :1001] 

Section 8. Spe<:ial Protection Data : .... · .. :.·: .. · ....... · 
Goggles: W~ prote(:tive eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact 
len~ usc in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
(29 C=R 1910.134) and, if necessary, wear a MSHAJNIOSH-approved respirator. According to NIOSfiC14>, for any detectable concentration use a SCBA 
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 
respirator recormnenC:ations. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), w~ an SCBA. Warning! Air­
purifying respiralors cU> 1101 pro1ec1 wor/cers in oxyge11-deficie111 almospheres.lf respirators are used. OSHA requires a written respiratory protection 
program that includ~ at least medical certification, training. fit-testing. periodic environmental monitoring, maintenance, inspection. cleaning, and 
conYcnient. sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons. and gauntlets made of Viton or chlorinared polye!hylene 10 

prcvc:1t skin contact Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentr1tions below the OSHA PEL's (Sec. 
2). L.ccal exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.OOJ) Safety Stations: 
Make availab:e in the work area emergency eyewash stations. safety/quick-drench showers. and washing facilities. Contaminated Equipment: Separate 
work clothes from street clothes, launder before reuse and clean PPE. Comments: Never eat. drink. or smoke in work areas. Practice good personal 
hygie 1c after using U:.is material, especially before eating. drinking, smoking, using the toilet. or applying cosmetics. 

Section 9. Special Precautions and Comments· .· · :· : .. :.: ... ":/:: •.. .· .. <>· . : .. 
Slorage Requirements: Store in a cool, dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts 

shcul j be stored in steel containers under pressure. Keep separate from incompatibles (Sec. 5). Venting, under pressure should be safety relief. AI atm. 
venting should be pressure vacuum. Regularly monitor inhibiror levels. To avoid static sparlcs, eleclrically ground and bond all equipment used with VC. 
Av::>id open flames, spark formation and elecaic discharges around VC. Engineering Controls: To reduce potential health hazards, use sufficient 
diluti )nor local exhaust ventilation to control airborne contaminants and to maintain concenlntions at the lowest practical level. Install Class 1, Group D 
electrical equ·ipmc:nt Administrative Controls: Inform VC exposed personnel of hazards associated with its use. Preplacement and periodic medical 
exams of workers exposed above the action level is mandatory under OSHA 29 CFR (1910.1017). Monitor for liver cancer, scleroderma. pneumonitis, 
clotti1g abnormalities, and aero-osteolysis. 

DOl Shipping Name: Vinyl Chloride 
D07 Hazard Oass:: 2.1 
ID No.: UN1086 
"101 Packing Group: •• 

OT Label: Flammable Gas 
,,, .,..,peclal Pro' Is Ions 1172.102): B44 

Transportation Data (49 CFR 171.101) 
Packaging Authorizations 
a) Exceptions: 173.306 
b) Non-bulk Packaging: 173304 
c) Bulk Packaging: 173314 & 173315 

Quantity Limitations 
a) Passenger Aircraft or Railcar: Forbidden 
b) Cargo Aircraft Only: 150 kg 
Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: 40 

MSfi.i CoUuiio11 Rdc:rmces: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 140, 148, 149, 153, 159, 162, 163, 164, 167, 168, 171, 174, 175 
Pr~:•rtd by: ~on. BA: Industrial H:r1lene Review: PA Ror, MPH, CIH; Medical Review: AC Darlington, MPH, MD 
c..,.,.n,.loCI,ll>,c..;-hbi_..,c..,....;...Aay_._. _______ clloP"III_.,,..........,....._...~ .. .,,._,. .. IIilqol..,.._...lloNiaforcbopwc/lucr'•pwpooc• .,.....,....,,lr 
clloJ..,.IIucr'•.~illiiiiJ .. ~-alloo-Wo-~--io"-prcponaicaol-.ll~c-;..Piolllir<bincCAponliaDDIOIIIIIIIO•-.- ..... ,.cw-.,,ond.........,..,,.'P""';bijityulod>e 
ACC11 ... C1 Ot t\U&ahilrty o( .. dt W~ b .,Pica&illn ID lbt pwchua'l .......... ~ a'lar car 1 II Folia UL 
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Material Safety Data Sheets Collection: 

<§P Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Sedion 1. Material Identification 

Sheet No. 316 
Benzene 

Issued: 11178 Revision: E, 8/90 

32 
""Beiiiene (C HJ Description: Derived by fractional distillation of coal tar, hydrodealkylation of toluene or pyrolysis of 
gasoline, cat'a!ytic reforming of petroleum, and transal.kylation of tolu~e by disproportiona_tion re~tion. Used .as a fuel; a 
chemical reagc:nt; a solvent for a large number of matenals such as pam~ •. plasucs, rubber, toks, otis, and fats; 10 manufac­
turing phenol. ethyl benzene (for styrene monomer), nttrobenzene (for aoJline), dodecylbcnzene (for detergents), cyclohe:~:­
ane (fer nylon), chlorobenzene, diphenyl. benzene heuchloride, maleic anhydride, benzene-sulfonic acid, artificial leather, 
linoleum, oil cloth, varnishes, and lacquers; for printing and lithography; in dry cleaning; in adhesives and coatings; for 
e:~:tractlon and rectification; as a degreasing agent; in the tire industry; and in shoe factories. Benzene has been banned as an 

R l NFPA 

~ ~· ~ 
"Skia "(')/ 
absorplioa 

ingredient In ~roducts intended for household use and is no longer used in pesticides. . . . . 
Other Designations: CAS No. 007l-43-2, benzol, carbon oil, coal naphtha, cycloheutnene, mmeral naphtha, mtrauon 
benzene, phene, l'henyl hydride, pyrobenzol. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' GuictP> for a suppliers list 

Cautions: Be11z.ene is a confumed human carciMgen by the !ARC. Chronic lew-level exposure may cause cancer (leulcemia) lUid boN! 
m.arri7W diJrna.~e. wills injury to blood forming tissi.LI!. It is also a dangerous fire hazard when exposed to heat or flame. 

Section 2~ Ingredients and Occupational Exposure Limits 
Benzene, ca 100% 0 

1989 OSHA PELs 1989-90 ACGlli 1985-86 Toxicity Datat 

HMIS 
H 3 
F 3 
R 0 
PPGt 
t Sec. S 

(29 CFR 1910.1000, Table Z-1-A) 
8-hrTWA: l ppm, 3 mglm1 

l5-min STEL: 5 ppm, l5 mgtm1 

(29 CFR 1910.l000, Table Z-2) 
8-hr TWA: 10 ppm 

TL V-TW A: 10 ppm, 32 mg/m1 

1988 NIOSH RELs 
TWA: 0.1 ppm, 0.3 mgtm1 

Ceiling: l ppm, 3 mgtm1 

Mac, oral, l.Dt.o: 50 mglkg; no toxic effect noted 
Mao, inhalation. TCr..: 150 ppm inhaled intermia.ently over 

1 yr in a number or discrete, separate doses affect~ the 
blood (other changes) and nutritional and gross metabo­
lism (body temperature increase) 

Acceptable Ceiling Concentration: 25 ppm 
Acceptable Muimum Peak: 50 ppm (10 min)t 

Rabbit, eye: 2 mg administered over 24 hr produces severe 
irritation 

• OSHA 29 CFR 1910.1000, Subpart Z, stales !hat !he fiaal beazene standard in 29 CFR 1910.1028 applie1 to all occupatioaal exporun:.s to beazeac: except ia some 
subsegmeats a( iaduslry where uporurcc are coosistcnlly uader !he action level (i.e., distribution aad sale of fuels, sealed containers and pipelines, col::e productioa, 
oil and gas drilling aad productioa, aatunl gu processing, a ad !he pcrccuuge exclusion for liquid mixtures); for !he excepted subscgmeau, !he beuuue limiu in 
Table Z-2 apply. 
t Accepuble maximum peak above lhe acoepuble ceiliag coaceatration for aa 8-br lhift.. 
t See NIOSH, /o.'TECS (CY1400000), for additional irritative, muuti ve, reproductive, wmorigenic, aad tox.icity data. 

Section 3; ::PhYsiCal Data. · · 
--------.~·~~~~~~~~--------~--~~--~~~-=~-------------------------1 
Bolllng Pob:tt: 176 r (80 "C) Molecular Weight: 78.11 
Meltin2 Polnt: 42 "F (5.5 "C) Spec:t.nc Gnvtty (15 "C/4 ·C): 0.8787 
Vapor 'Pressure: lOO mm Hg at 79 ·F (26.1 "C) Water Solublllty: SlighUy (0.180 g/100 g of Hp at 25 "C) 
Vapor DensltJ (Air= 1): 2.7 CJl Volatile by Volume: 100 
Evaporatio11 Rate (Ether= 1): 2.8 Viscosity: 0.6468 mPa at 20 ·c 
Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approx.i­
mately 5 ppm (llnfatigucd) in air. odor is not an adequate warning of haurd. 

Section 4~ ·Fire and Explosion Data· 
Flash ~l2 "F (-ll.l "C), CC I Autolgnltloo Temperature: 928 "F (498 "C) I LEL: 1.3% v/v I UEL: 7.190 v/v 
Extinguishing Media: Use dry chemical, foam, or carbon dioxide 10 extinguish benzene fU"CS. Water may be ineffective as an extinguishing 
agent since it ·:an scatter and spread the flCC. Use water spray to cool fire-exposed containers, flush spills away from exposures, disperse benzene 
vapor, and prt1~ct el aaempting to stop an unigntted benzene leak. 
Unusual Flre or loslon Hazards: Benzene is a Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential 
fU'C explosion . Benzene vapor is heavier than air and em collect iD low lying areas or travel tO an ignition source and flash back. Explosive 
and flammable benzene vapor-air mixtures can easily form at room temperatl1CC. Eliminate all ignition sources where benzene is used, handled, or 
stored. 
Special Flre-ilgbtiOC Procedures: Isolate hazard area and deny entry. Since ftre may produce toxic flllllCs, wear a self-contained breathing 
apparatus (SCBA) wtth a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment Structural 
fU'Cflghtet's protective clothing providc3 limited protecuon. Stay out of low areas. Be aware of runoff from flCC control methods. Do not release to 
~~erways. Runoff to sewer can create pollution, fU'C, and explosion hazard. 

Section 5 .. ··• Reactivity Data 
"'""St8iiiii~IPolymertzatlon: Benzene is stable at room temperature in closed containers llndcr normal storage and handling conditions. Hazaroous 
polymenz.ation c;umot occur. 
Chemical ln<:ompatlbUltles: Benzene explodes on contact with diborauc:, permaoganic acid, bromine pentafluoride, peroxodisulturic acid, and 
peroxomonosulfllric acid. It P.tes on contact with dioxygen difluoride, dioxygenyl tetrafluoroborate, todine heptafluoride, and sodium peroxide 
+ ~ater. Benzene forms sensttive, explosive mixture with todine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl perchlorate, nitnc 
a~td, and usenic pentafluoride +potassium methoxide (explodes above 30 ·C). A vi~orollS or incandescent reaction occurs with bromine 
trifluoride, llr:millm hexafluoride, and hydrogen+ Raney nickel (above 410 'F (210 C)). Benzene is incompatible with oxidizing materials. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazar~ous Products or Decomposition: Thermal oxidative decompositioa of benzene can prodllce toxic gases and vapors such as carbon 
monoxuic. 
~Ol9'1QG...._r.lll-.~ ,...,_lal_ .. ,~ _, ......... _..,.._ ... '"""'''"" ..... 



No. 316 Ben:~ene 8190 

ffection 6. Health Hazard Data 
arclnogeiilclry: Du: ACGIH, OSHA, aod IARC hst benz.cne as, respecuvely, a supect.ed human carc!Dogen, a cancer hazard, and, based on 
Jficient human and animal evidence, a human carcil!ogen (Group 1). 

S Jmmar~ of Rl~.ks: Prolonged skin contact or excess1_ve inhalation of benzene vapor may ~use headache, w17akness, appetite loss, and fatigue. 
"• ,,,,. T~e most unportlnt health hazards are cancer (leuk:emu) and bone marrow damage Wlth InJury to blood·fOilll.lng llssue from chronic low-level 

e:tposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression. 
Medical Condltmns Aggravated by Long-Term Exposure: Exposure may w<;>rsen ailments of th~ heart, lungs, liver, k.idneys, blood, and CNS. 
Target Organs: Blood, central nervous system, bone marrow, eyes, upper resplrlltory tract, and sk.in. 
Primary Entry Routes: Inhalation, skin contact 
Acute Effects: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessness, euphoria, nausea, 
d:owsiness, headache, dizziness, and intoJUcation. Severe exposure may lead to coavulsiom and unconsciousness. Sk.in contact may cause a 
d1'io& rash (dennatitis). 
Chronic Effr<:ts: Long-teno chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
t.o leukeaua. 
fffiST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skln: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
scin, consult a p;1ysician. Wash affected area with soap and water. 
I lhalatlon: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support 
breathing or cm:ulatioo as necessary. Keep awake and D"anspon to a medical facility. 
I ogestlon: Never sive anything by mouth to an unconscious or convulsing person. If ingested, do not induce vo11Uzing since aspiration may be 
fat.al. Call a physician immediately. 
Arter first aid, get appropriate La-plant, paramedic, or community medical supporL 
f'byslcla.n's Note: Evaluate chronic exposure with a CBC, peripheral smear, and reuculocyte count for signs of myelotoxicity. Follow up any 
early ind1Ca!Drs Jf leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure. 
Acute management is primarily supportive for CNS depression. 

Section 7. Spill, Leak, and Disposal Procedures·. 
SpUI!Leak: DeJign and practice a beruent! spill control and cou.nurmeasu.re plan (SCCP). Notify safety personnel, evacuate all unnecessary 
~·ersonncl, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye 
cont.act, and skill absorption. Absorb as much benzene as possible with an inert. noncombustible lZUiterial. For large .spillJ, dike far ah~ of spill 
2.nd contain liquid. Use nonsparbng tools to place waste liquid or absorbent int.o closable containers for disposal. Keep waste out of confmed 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommcndatiom. Follow applicable Federal, state, and local regulatiom. 
EPA Designations 

' Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019 
' Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454lcg) [• per Clean Water Act, Sec. 307 (a), 

311 (b)(4), 112; and per RCRA, Sec. 3001) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
•)SHA Deslgnadons 
:_isted as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2) 

~~ection 8. Special Protection Data .··· ·. ·· . .· · .·.. ·· · .•... ·· • • > ·•· > ·•···••· •.•• · .•.. · ·.. •• •·· ... •··. •• · . 
Goggles: Weu protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek. professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces­
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operatiom (cleaning spills, react.or vessels, or storage tanks), wear an 
SCB A. W a.rning! Air-purifying re.rpiralors do 1'101 prolecl workers in oxygen-tkf~eienl atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent sk.in contact. 
Vendladon: Provide general and local explosion-proof ventilation systems to maintain airborne concentratiom at least below the OSHA PEu 
(Sec. 2). Local exhaust ventilation is preferred since it prevent.! contaminant dispersion into the work. area by controlling it at its source_<lcn) 
Sarety Stations: Make available in the work. area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the wort: area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in wort lreaS. Practice good personal hygiene after using this material, especially before eating, clrinking. 
smoking, using the toilet, or applying cosmetics. · 
Section 9. Special Precautions and Comments ·· ··· · 
Storage Requirements: St.ore in tightly closed containm in a cool, dry, well-ventilated area away from all heat and ignition sources and 
incompatible lllaterials. Cawion.! Benzene vapor may form a:plo.sive mi.xlu.res in air. To prevent static sparks, electrically ground and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing 
betU.ene contai.nen, use nonspark.ing tools. Keep f1rt extinguishers readily available. · 
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and 
danger.;. Mini..rnize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use this material with extreme 
caution and ocly if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate 
personal proto;tive geu. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 
Designate regulated areas of benzene use (see legend in the box below) and label benzene containen with "DANGER, CONTAINS BENZENE. 
CANCER HAZARD." . 
Other Precautions: Provide preplacement and periodic medical examinations with emphuis on a history of blood disease or previous exposure. 

Transportation Data (49 CFR 171.101, .102) 
DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 
ID No.: UNlll4 ID No.: UN1114 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Excepdons: 173.118 IMDG Packaging Group: II 
DOT l'ackqlng Requirements: 173.119 

MSDS Co1Uctio11 REferences: I, 2, 12, 26, 73,84-94, 100, 101, 103,109, 124, 126, 127, 132, 134, 136. 138, 139, 143 

DANGER 
BENZENE 

CANCER HAZARD 
~~OSMOK~G 

AtmiORIZED PERSONNEL ONLY 
RESPIRATOR REQUIRED 

Pr~pared by: MJ Allison, BS; lndustrtaJ Hygiene Rnlew: OJ Wilsoa, OH; Medical Review: MJ Up(al, MD, MPH; Edited by: JR Sluart, MS 

Capyn&l> C> 1990 _.,em- "--Il'*"& c~ lo6f _ ... -"' r<pftll-- ... ,. .. _.. ---il ,..loileC. ~o..,_ ... "' Obi IOU•bGuy or lat..- ...... for Obi,...-.,.._ 
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(§p Genlum Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 538 
Ethyl Chloride 

Issued: 5/85 Revision: A. 5/93 

Section 1. Material Identification 
Ethyl Chloride (CH3CH2Cl) Description: Derived by passing hydrogen chloride into a solution of zinc chloride and 
e :hanoi or by action of chlorine on ethylene in presence of chlorides of copper, iron, antimony, and calcium. Used in 
o~ganic synthesis, refrigeration, manufacture of insecticides, ethyl cellulose, dyes, drugs, and perfumes; as an alkylating 
a.~ent and analytical agent; solvent for fats, oils, waxes, phosphorus, acetylene, and many resins; propellant in aerosols; 
alld formerly as an anesthetic (no longer used because of possible respiratory and circulatory depression). 
Otber Designations: CAS No. 75-00-3, Aethylis, Anodynon, Chloridium, chloroethane, chloryl anesthetic, hydrochloric 
e1her. Ketene, rr.onochloroethane, muriatic ether, Narcotile. 
Manufacturer: Conmct your supplier or disttibutor. Consult latest Chemical Week Buyers' Guidef.13l for a suppliers list 

R 1 
I 2 
s 2• 
K 4 
• Skin 
absorption 

(;;utlccs: Ethyl Chloride is a highly flammable and explosive gas. Inhalation of high concentraticns can cause cen!:nl nervous 
s~'stem depression. Skin absorption is possible and the liquid can cause frostbite. 

Section 2. Ingredients and Occupational Exposure Limits 
r=·--· 

Ethyl Chloride, ·:a 100% 

1~t92 OSHA PELs 1993-94 ACGIH TLV• 1992 Toxicity Datat 

41 
NFPA 

~ 
HMIS 
H 2 
F 4 
R 1 
PPEt 
t Sec. 8 

T~ansitional & Final Rule Limits TWA: 1000 ppm (2640 mg!m3) 

g. hr TWA: 1000 ppm (2600 mg!mJ} 
Rat. inhalation. LC50: 160 g!m3{2. hr; no toxic effects noted 

,1!~ IDLH Lenl 
20,000ppm 

1991 DFG (Germany) MAK 
None established 

1992 NIOSH REL 
None established 

• 'locice of intended change to 100 ppm (264mg/m3) and designation as a class A3 carcinogen (animal carcinogen). 
tSee N10SH, RTE."CS (KH7S25000), for additional toxicity dau. 

Section 3. l,hysical Data 
'IJ.)Uing Point: 54 'F (12 'C) 

Fr-eezing Point: -217.6 "F (-138.7 'C) 
r Vapor Pressure: 1064 mm Hg at 68 'F (20 'C) 

Density (Air= 1): 2.22 
Surface Tension: 19..5 dyne/em at 68 "F (20 'C) 
Ionization Potential: 10.97 eV 
Relative Evaporation Rate (BuAc =1): > 1 
V iscoslty: 0.279 cP at 50 'F (10 'C) 
Oc:tanoVWater Partition Coemclent: log Kow = 1.43 

Molecular Weight: 64.52 
Specific Gravity: 0.9214 at 32 'F (0 'C) 
Water Solubility: 0.57% at 68 'F (20 'C) 
Other Solubilities: Per 100 g water at 77 'F (25 'C): acetone (103 g), benzene 
(110 g), n-heptane (87 g), methanol (37 g); at (21 'C): ethanol (48 g) 

Odor Threshold: 4.2 ppm (should be sufficient warning) 
Critical Pressure: 52 atm 
Critical Temperature: 368.9 'F (187.2 'C) 

Appearance and Odor: Colorless gas with an ethereal, slightly pungent odor at room temperature. When compressed, it is a colorless, volatile 
liquid. 

Section 4. Fire and Explosion Data 
-=· 

Flash Point: -58 'F (-50 'C) CC I Autolgnltlon Temperature: 966 'F (519 'C) l LEL: 3.8% vfv I UEL: 15.4% v/v 

Eldngulshlng Media: For small f~res, use dry chemical, water spray, or regular foam. For large fires, use water spray, fog, 9r regular foam. 
Unusual Fire OJ' Explosion Hazards: Burning rate= 3.8 mm/minute. Container may explode in heat of fire. Ethyl chloride presents a vapor 
e':plosion hazard indoors, outdoors, and in sewers. Bums with a smolcy, greenish flame. 
SJleclal Flre-rtgbdng Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-(jemand or positive-pressure mode. Structural flTefighters' protective clothing provides only 
limited protection. Apply cooling w11er to sides of containers until well after Ere is out Stay away from ends of tanks. For massive f~re in cargo ! 
area. use .monitor nozzles or wunanned hose holders; if impossible, withdraw from area and let fire burn~ Withdraw inunediately in case ycu hear 

1 

a :ising sound fr'Jm venting safety device or notice any tank discoloration due to flTe. Do nor release runoff from f~re conttol methods to sewers or 
waterwa.:ts; dike for proper disposal. 

Section S. Reactivity Data 
Sr•bUityiPolymertzatlon: Ethyl chloride is stable up to 752 'F (400 'C) in closed containers under normal storage and handling conditions. 
HIZlU"dous polyrneriution cannot occur. 
Cbemkal IncoolpatlbUitles: Include oxidizing materials, water/steam (produces hydrogen chloride), sodiwn. potassium, calcium. and powdered 
al.uninum. copper, magnesium, and zinc. 
Conditions to Avoid: Contact with heat. ignition sources, and incompatibles. 

"' Hj. 

, Hazardous Products or Decomposition: Thermal oxidative decomposition or ethyl chloride can produce phosgene, and hydrogen chloride gas. 

S·ection 6. Health Hazard Data -----
CarclnogeaJdty: The followin& agencies consider ethyl chloride 10 be a carcinogen: NIOSH-X< 113l and DFG MAK-B.< 113l The NTP lw positive 
studies (equivocal tumorigenic: agent) but no carcinogen designations have been assigned. 
S•Jmmary of Risks: Ethyl chloride does not appear to present 1 serious induslrial health hazard becwse very high conc:enttation.s are needed to 
pl'oduce adverse effects. U concentrations are high. central nervous system depression is the most common effect and... CtMJU.. oPIIIUI 1161• 
Co~O~ft1CJ-•PIII!II....._.c..an.....-... ~u..~ _ .... .....,_.t.....n-. •• ......., .• _- u .• 
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Section 6. Health Hazard Data, continued 
the r~ulting .;drunlcenness" and incoordination may lead to incorrect machinery operation with possible injury. Ethyl chloride can be absorbed 
through the skin and frostbite is possible from contact with the liquid (compressed gas). 

•dlcal Conditions Aggravated by Long-Term Exposure: None reported. 
, ,rget Organs: Respiratory and cardiovascular system; liver and kidneys (seen in animals and is possible but not likely in hwnans). 

T>rimuy Entry Routes: Inhalation, skin absorption. 
Acute Erfect~: At high concentrations. inhalation can cause central nervous system depression and cardiac arrythmias. Some irritation of the 
eyes. !kin. and respiratory tract is also possible. Allergic eczema is reported in two individuals subjected to an allergy test but it is not expected 
to occ JI" frequently. Volunteers exposed to 40,000 ppm experienced dizziness, eye irritation, and abdominal cramps; 25.000 ppm caused 
incoordination; 19.000 produced analgesia after 12 minutes; and 13.000 ppm resulted in slight inebriation. Ethyl chloride is quickly absorbed 
both via the lungs and through the skin but most is eliminated via the lungs just as quickly. 
Chronic Erfects: Ncne reported. 
FIRST AID Eyes and Skin: The liquid (compressed gas) can cause frostbite. Immerse affected skin (or rinse eyes) with tepid water (104 'F/ 
40 ·c: until cc>mpletdy rewarmed. Do not rub affected area or use dry heat! 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised. 
have that corrsciotLS and alert person drink 1 to 2 glasses of water. then induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Physicians: Treatment is symptoma.Lic and supportive. 

Sectton 7." Spill, Leak, and Disposal Procedures 
SpUIILuk: l~olate and ventilate area. deny entry, and stay upwind. Stop gas flow. Shut off all ignition sources. Cleanup personnel should 
prot~t against gas inhalation and contact with the liquid. It is a gas above 54 'F (12 'C) so if spilled as a liquid, it would tend co evaporate before 
cleanup could begin. Prevent entry into sewers, drains, and waterways. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Degradation: In water. some ethyl chloride will volatilize with estima.Led half-life of 1.1to 5.6 days and some will hydrolyze 
with an estimated half-life of 38 days al 71 'F (25 'C). In soil. some will vola.Lilize (dry soil) or leach; and some will hydrolyze (moist soil). In 
air, et.1yl chloride will react with photochemically produced hydroxyl radicals with an estimated half-life of 40 days . 
Soil Absorptlon/Moblllty: With estimated Koc values of 33 and 143, ethyl chloride is expected to be highly mobile. 
Disposal: Thermal destrUCtion is difficult unless a gas feed to an incinerator (permit-approved facility only) can be arranged. Complete combus­
tior. i!. necessary to prevent the formation of phosgene gas. Incinerator should be equipped with an afterburner and scrubber to remove the halo­
acids. Contact your Mipplier or a licensed contractor for detailed recommenda.Lions. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a SARA Tl)llic Chemical (40 CFR 372.65) Listed as an Air Contaminant (29 CFR 1910.1000. Table Z·l-A) 
- 4.RA Extremely H;J.Zaldous Substance (40 CFR 355), TPQ: Not listed 

111 . .,.sted as a RCRA Hazardous Waste (40 CFR 261.21 ): 0001. "Characteristic of Ignitability" 
1 1'tisted "chlorinated ethanes" as a CERCLA Hazardous Substance• (40 CFR 302.4); per CWA, Sec. 307 (a) 

• An RQ is noc &i"'en fac the broad class. 

Goggles: We<U proll".ctive eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Because 
conta=t lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if 
necessary, wear a MSHNNIOSH-approved respirator. For< 10.000 ppm, use a supplied-air respirator (SAR) or SCBA. For< 20,000 ppm. use a 
SAR operated in continuous-flow mode or any SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning spills. 
reactllr vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rupirarors do Mt protect worurs in o;cygen-deficienl atmospheres. If 
respirators are used, OSHA requires a wriuen respiratory protection program that includes at least: medical certification, training, fit-testing, 
periojic environmental monitoring, maintenance. inspection, cleaning, and convenient, sanitary storage areas. 
Otber: Wear chemically protective gloves, boots, aprons, and gauntlets made of Vi ton. niuile. or butyl rubber to prevent skin contact. 
VentUation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhausc ventuation :.s preferred because it prevents contaminant dispersion into the work area by controlling it at its source.<103> 

Safety Stations: M;lke available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate work and street clothes and launder before reuse. Remove ethyl chloride from shoes and clean PPE. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using ethyl chloride, especially before eating, 
drinking. smoking. using the coilet. or applying cosmetics. 

Storage/Handling Requirements: Store in a cooL dry, well-ventilated area away from heat. ignition sources, and incompatibles. Outside or 
de1..1c:hed storage is preferred. Inside storage should be in a standard flammable liquids storage cabinet. 
Eng1neerlnr. Contl"ols: To reduce potential health hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminants and 
to maintain c:oncentralions at the lowest practical level. Install Class I. Group D electrical equipment 
AdmlnJstratlve Controls: Consider preplacement and periodic medical exams of exposed workers. Educate workers on ethyl chloride's explosive 
poteltial. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Ethyl Chloride 
1)0~~ Hazard Class: 2.1 

) No.: UN 1037 
"' •uOT Packlng Group:­

DOT Label: Aamrnable Gas 
Spedal Provisions (172.102): 863, 877 

Packaging Authorizations 
a) Exceptions: None 
b) Non-bulk Packaging: 173.322 
c) Bulk Packaging: 173.314 •. 315 

Quantity Limitations 
a) Passenger Alrcran or Railcar: Forbidden 
b) Cargo Aircraft Only: 150 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: 8 
b) Other: 40 
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Genium Publishing Corporation 

One Genium Plaza 
Schenectady, NY 12304-4690 USA 

(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 385 
Ethyl benzene 

Issued: BnB Revision: B, 9/92 

Section 1~: Materialldentification . : . ·. ·· · .. :\·::::: .. : .. __ .·::.· .. :>· 

Ethylilenzene (CJisC1H5) Descrfptfon: Derived by heating benzene and ethylene in presence of aluminum chloride with R 
subsequent distillation, by fractionation directly from the mixed xylene stream in peaoleum refining, or dehydrogenation I 
of naphlhenes. Used as a solvent, an antiknock agent in gasoline; and as an intermediate in production of synthetic rubber. S 
styrene. cellulose acetate. diethylbenzene, acetophenone. elhyl anthraquinone. propyl oxide. and a-melhylbenzol alcohol. K 
Other Designations: CAS No. 100-41-4, ethylbenzol, EB, phenylethane, NCI-C56393. • Skin 
Manufacturer: Contact your supplier or disaibutor. Consult latest C~mical Week Buyers' Guick(73) for a suppliers list. absorption 

Cauti·Jns: Ethylbenzene is a skin and mucous membrane irritant considered lhe most irritating of the benzene series. Inhalation 
caus~ acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixrures with air. 

Section 2.: I11gredients and-Occupational Exposure'Lirriits :: .······ ,, ... >:•:,·.>· . : ::_··· ···-·=.······ ·.···· · · 

Ethylbenzene, ca >99.0%. Impurities include- 0.1% meta & para xylene.- 0.1% curnene, and- 0.1% toluene. 

1991 OSHA PELs 1985-86 Toxicity Data• 

39 
NFPA 

~ 
HMIS 
H 2t 
F 3 
R a 
PPE- Sec. 
t Ouonic 

effecu 

8-hr TWA: 100 ppm (435 mg/m3) 

15-min STEL: 125 ppm (545 mg/ml) 
Action Level: 50 ppm (217 mg/ml) 

1992-93 ACGIHTLVs 
TWA; 100 ppm ( 434 mg/m3) 

STEL: 125 ppm (545 mg/m3) 

1990 DFG (Germany) MAK 
TWA:. 100 ppm (440 mg/m3) 
Category 1: local irriWlts 

Human. inhalation. T~: 100 ppm/8 hr caused eye effects, 
sleep. and respiratory changes. 

19YO l])LH Level 
2000ppm 

Human. lymphocyte: 1 mmoUL induced sister chromatid 
exchange. 

1990 NIOSH REL 
TWA: 100 ppm (43.5 mg/m3) 

STEL. 125 ppm (545 mg/m3) 

Peale Exposure Limit: 200 ppm, 5 min 
momentary value. max of 8/shift 

Danger of cutaneous absorption 

Rat. oral, LD~ 3500 mg/kg; toxic effects not yet reviewed 
Rat (female), inhalation. T~: 1000 ppm/7 hr/day, 5 days/ 

wlc, for 3 wk prior to mating and daily for 19 days of gesta 
tion produced pups with high incidence of extra n"bs.079l 

• See NIOSH, KTECS (DA0700000), Cor additional initation, mutation, reproductive, and to:Ucity data. 

Boillilg Point: 277 "F (136 'C) 
Melting Point: -139 'F (-95 'C) 
Surface Tension: 31.5 dyne/em 
Ionization Potential: 8.76 eV 
VIscosity: 0.64 cP at 77 "F (25 'C) 
Refraction Index: 1.4959 at 68 'F (20 'C) · 
Relative Evaporation Rate (ether= 1): 0.0106 
Bulk Density: 7 .2llb/Galat 77 'F (2.5 'C) 
Critfcal Temperature: 651 'F (343.9 'C) 
Critfcal Pressure: 35.6 atm 

Molecular Weight: 106.16 
Density: 0.863 at 77 'F (25 'C) 
Water Solub!Uty: Slightly, 14 mg/100 mL at 59 'F (15 "C) 
Other SolubUltles: Miscible in alcohol, ether; soluble in carbon tetrachloride. benzene. 
sulfur dioxide, and many organic solvents; insoluble in anunonia 

Odor Threshold: 2.3 ppm 
Vapor Pressure: 7.1 mm Hg at 68 'F (20 'C); 10 mmHg at 78.62 "F (2.5.9 'C); 100 mm H 

165.38 'F {74.1 'C) 
Saturated Vapor Density (Air= 0.075 lb/ft' or 1.2 kg/or'): 0.0768lblft' or 1.22981cg/m 

Appearance and Odor: Colorless, flanunable liquid with a pungent odor. 

Sedion.:ti::.Fire .. aric:l.E;xplosionD.ata :::\:::•;::\.:::.•:=\L::O:::• .. i.::\.::::=:::.::··==,f.=::: .. :\ :::•.:: .o:= •• ::: :.::.::.::;..:::.:: :; •.•.•••• :=:::>:=:::: ........ ·::;:=:;.::.:;:=·::=: "'··· ···:·:-.•. 

Flash Point: 64 'F (18 "C) CC I Autolgnltlon Temperature: 810 "F (432 'C) I LEL: 1.0% v/v I UEL: 6.7% v/v 
Extinguishing Media: Class lB Flammable liquid. For small fires, use dry chemical. carbon dioxide. or· alcohol-resistant' foam. For large fires, u 
fog or 'alcohol-resistant' foam. Use water only if other agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fire or Explosion Hazards: Burning rate= 5.8 mm/min. Vapors may travel to an ignition source and flash back. Container may 
explode in heat of tire. EB poses a vapor explosion hazard indoors, outdoors. utd in sewers. Special Fire-figbting Procedures: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demar 
or positive-pressure mode. Cool container sides with wller until well after fll'e is out. Stay away from ends of tanks. For massive fire in cargo area. 
use monitor nozzles or unmanned hose holders; if impossible. wilhdraw from area and let fire bum. Wilhdraw immediately if you hear rising soun< 
from 'lenting safety device or notice any tank discoloration due to fire. Do not release runoff from fire control methods to sewers or waterWays. 

S~tiorf,S~::.:J{~ctjyiJy·pata,::~;:::::;:.::: :::_.;::::.;·.;:;.:;::(}:::;:::::::::,:::;.}?} f;::.:::t:::::;\).):.:\S):!::::.?::::;:: .;:::.:;:}:::•:;:;-: :n•/: (!·-:.:.:.:::,{ ::.:::::,::::::?,;:::;:'!%1/:n:::.=:::':::.-::: :::::::Jfi?:::::::::::j)fh• ::•· 
Stablllty/Polymerlzatloa: Ethylbertzene is stable at room temperarure in closed containers under normal storage and handling conditions. Hazardc. 
polymerization cannot occur. 
Cheallcal IncompatlbUltles: Reacts vigorously wilh oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers. 
Hazardous Products or Dec:omposltlon: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 

•· section:6~':Heanh•:Hazard: oa ta. : ·: :=:::: :: •··· .. ·.=::. :·. :::::=: ·.·· ·::,:/::-.:•:·:·'tr:::-.::;:::::::;r:::r:+r::::;.:.::: : :,:: •. :. :?:\:i:\:,. : . -.::•::=.:::. :::::::::.=::::;::.::;::·::::::·: :;_:::·::·:\;:::;::.::: .• ::~.:::: ::. :.::;r:-. :· ··::: 
Carc:.nogenJcity: The IARC,(l"'l NTP,<169l and OSHA(liSol) do not list EB as a carcinogen: Summary or Risks: Occupational exposure to EB alar 
is rar•: since it is usually present together with other solvents. EB is irritating to the eyes, slcin, and respiratory tract. Vapor inhalation produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (64%), phenyl­
glyoxylic acid (25%), and methylphenylcarbinoVl-phenyl ethanol (5%). Concwrent exposure to xylene and ethylbenzene causes slower excretio 
of EE. metaboli~a. Based on the rat LDso. one manufacturer gives 3 to 4 oz. as the lethal dose for a 100 lb person. CoNitlw Qnllut pat 

c..p,.;,la 0 1991 Gaoiooaa PwWiobiaa c...,....;-. ,.., -aM -,...,.........._wat-t lbo p.Wio!Wo ,....a.• io ,........... 
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~
~ction 6. Health Hazard Data . · .. .. 
~dlcal Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obsuuctive 
way disease). Target Organs: Eyes, respira10ry system, skin. CNS, blood. Primary Entry Routes: Inhalation, skin and eye comact. Acute 

Effects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye irritation with profuse watering (IO!erance developed 
rapidly); 2000 pprn caused severe and immediate eye initation and watering, nasal irritation, chest consaiction. and vertigo; 5000 ppm was 

'-"'"""' intolerable and cused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis. 
Skin ell posed 10 pure ethyl benzene for 10 10 15 min absorbed 22 10 33 mg/cm2Jhr. Immersion of hand in solutions of 112 & 156 mg/L {or I hr 
absorbed 118 & 215.7 J.1g/cm2/hr, respectively. Chronic Errects: Repeated skin contact may cause dryness, scaling, and fiSsuring. Workers 
chronically exposed 10 > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eyes and respiratory tract. Repeated vapor 
inhalation may re:>ull in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis. 
FIRST AID 
E~•es: Do !lOt allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water untiltransp;)rted to an emergency medical facility. Consult a physician immediately. Skin: Quicldy remove contamin:ued clothing. Rinse 
w·th flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered slcin, consult a physician. 
Inhal::ltlon: Rem•)ve exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
ccnvulsing person. Contact a poison control center and unless otherwise advised, have that con.rciou.r and alert person drink 1 10 2 glasses of water 
to dilute. Do !lOt induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe d:unage since its low viscosity and surface 

: IC 'ISion will cause: it to spread over a large area of the lung tissue. 
Arter first aid, gH appropriate In-plant, paramedic, or community medical support. 
N Jte to Physicians: BEl= mandelic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific, 
rest for EB in exf ired air for confirmation. 

SectfO'ri. 7. Spiii,.Leak, andDispo5a1 Procedures ···• ····•·• /··· .. >•:< . t:ro :.:•'/ •·•••·· .. ,· .... · · ... ••·•·· • ...• :·.••···· ) .. ·:· .· )····.··:.:·•· · 
Spill/Leak: Notify safety personnel Isolate and ventilate area. deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should 
protect against vapor inhalation and skin/eye contact. Take up small spills with e:arth, sand, vermiculite, or other allsorbent. noncombustible mate­
ri:LI and place in suitable container. Dilce far ahead of large spill for later reclamation or disposal. Report any release > 1000 lb. Follow applicallle 
OSHA regulatio11s (29 CFR 1910.120). Environmental Transport: Ifreleased to soil, EB partially evaporates into the aunosphere. with a half-life 
ol hrs to wlcs, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2 
d•Lys. Some EB may absorb to sediment or bioconcentrate in ftSh. Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photOchemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. EcotoxJclty Values: 
S.1rimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 br; sheepshead minnow (Cyprinodon variegatu.r) LC50 = 275 mg/L/96 hr; fathead minnow 
(Pimephale.r promela.r) LC50 = 42.3 mg/L/96 hr in hard water & 48.5 mg/1./96 hr in softwater. Disposal: A candidate for rotary kiln incineration at 
J:i08 to 2912'F (320 to 1600'C),liquid injection incineration at 1202 to 2912"F (650 to 1600'C), and fluidized bed incineration at842 to 1796'F 
(~50 to 980"C). Contact your supplier or a licer!Sed contractor for detailed recommendations. Follow applicable Federal, state. and local regulations. 

EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. 0001 Listed as an Air Contaminant (29 CFR 1910.1000. Tallie Z·l-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SA.RA Extremel:f Hazardous Substance (40 CFR 355), TPQ: Not listed 
listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 leg)[* per CWA, Sec. 311 (b)(4) & 

CWA. Sec. 307 (a)] 

Section 8. Special Protection Data . ··.:.·:·.·::·-:·.··· 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
c:mtactlcns use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior 10 selection and use. Follow 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For< 1000 ppm. use a powered 
air-purifying respira10r with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respira10r with 
appropriate organic vapor cartridge. For< 2000 ppm. use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning 
spills, reacr.or vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rcpiraJors do not prottcl wor~rs in orygtn-dejicienJillmo­
srJheru. If respirators are used, OSHA requires a respiratory protection program that includes at le:ast: medical certification. training, fit-testing, 

; Feriodic environmental monitoring. maintenance, inspection, cle:aning, and convenient, sanitary storage areas. Other: We:ar chemically protective 
s loves, boots, aprons, and gauntlets made of Viton or polyvinylcbloride to prevent skin contact. Ventilation: Provide general and local exhaust 
\ cntilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source.CIOJ) Safety Stations: Make available in the work area emergency 
eyewash station:s, safety/quick-drench showers. and washing facilitie:s. Contaminated Equipment: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work 
ucas. Practice good personal hygiene after using this material, especially before e:ating, drinlcing, smoking, using the toilet. or applying cosmetics. 

J~ection 9. Special Precautions and Comments.= ·< :. < •· ... • • ··• • •<• . .·. · · << ·.·.······ •. ·.•.•.. · •• · •· ··•· ..... · •· :·.·· ·. 
Stor:Jge Requir-ements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers, Outside or detatched storage is 
preferred. If ins.de, s10re in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
:;tatic sparks. elc~trically ground and bond all equipment used with ethylbenzene. Install Class I. Group D electrical equipment. Engineering 
:on trois: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain 
cvcls as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cle:anup. Administrative 
:::on trois: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin, blood, and respiratory system. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations 
DOT Huard Class: 3 a) Exceptions: 173.150 a) Passenger Aircraft or Railcar: 5L 
ED No.: UN1175 b) Non-bulk Pacbglng: 173.202 b) CargoAircr:~ft Only: 60 L 
DOT Packing Group: ll c) Bulk Packaging: 173.242 Vessel Stowage Requirements 
DOT Label: F:.arrunable liquid a) Vessel Stowage: B 

t
Speclal Provisions (172.102): T1 b) Other: -

~ MSDS CoU~ctio11 References: 26, 73,100, 101, 103,124, 126, 127,132, 133, 136,139, 140, 148,153, 159, 162,163, 164, 167, 168, 17!, 176, 179 
Prepared by: M Gannon, BA.; Industrial Hycfene Review: D Wllscn, CIH; Mtdlcal Review: W Silvennan, MD 

c:.p,r;, .. C> l"l by <loDiouD P\ollliabin& Carpan&iaa. AllJ -oiol-............... ..-. 111o ,..W.._.• ,........,.. io poolu"bi...S. Jod&mm~~ u 10 lho ,..;~~~oa;ry of inf""""lioo huoill lor lllo ~· pwp>tOI 
arc neu:•u .. ., h. ,.,,...._,.,~UpG"UA"biliry. AJ~ ~ble CAN hu bien &abe iD 1M ,.,.,..UC. ollillda m.rcnr.Lioa. Gmium ~ina Carpuacic.m u.IC:nlb ao warnntiu, ma.ka DO re-prua~~:atioal, and UI\UnC.I no 
fUpG\I.iblil•ry u 10 W loCQI.nC}' ••Mi~all.ady o(s•ch ialona.atiaa forappiQtiaa to &he~~~~ 01 (c:w comcqv.c:nc:u o(iu ue. 
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.Hateri.al Safety Data Sheets Collection: 

Sheet No. 317 
Toluene 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518} 377-8854 Issued: sn9 Revision: E, 9/92 Errata: 2194 

Section 1. Material Identification · :.· .. >·.·i·./ 43! 
Tolue!M! (CJ-IsCH~ Description: Derived from pettoleum i.e.. dehydrogenation of cycloparaffm fractions followed by the 
aromatization of saturated uomatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica­
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins. adhesives, natural rubber, coal tar, asphalt. 
pi celt. acecyl ceUuloses. cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesis 
(benzoyl&. bl::nzilidene chlorides. saccharine. TNT. toluene diisocyanate, and many dyestuffs), in aviation and high octane 
automobile psoline, as a nonclinicallhennometer liquid and suspension solution for naviptional insll'Uments. 

s 2• 3 : 
f ~ <®>NFPA i 

~~ 2 - 0 .! 

abcorption 

Other DeslgnatJons: CAS No. 108-88-3. Melhacide. methylbenzene. methylbenzol, phenylmethane, toluol, Tolu-sol. 
Manufacturer: Contact your supplier or distributor. Consult latest Clwnicai Wed: B~rs' Gwitfe(13l for a suppliers list. 

Cautions: Toluene is an eye, skin, and respiratory lr&Ct irritant becoming nascotic at high centrations. Liver and lcidney damage 
has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flammable. 

Section 2.Ingredients and OccupatiorutlExp()sureLirilitS'• · ••. ,::: . ,. , ••• , .• , •. >·· 
Toluene.<: 100%; may contain a small amount of benzene(- 1%), xylene. and nonaromatic hydrocarbons. 
1991 OSHA PELs 1992-93 ACGll:l TL V (Skin) 1985-86 Toxicity Datat 

HMIS Ouanic 
H 2- en; 
F 3 CCill 

R 0 
PPE-Soc. a 

8-hr TWA:. 100 ppm (375 mg/m') TWA: SO ppm (188 mg/m3) Man, inhalation,~: 100 ppm caused hallucinations, 
15-rnin STEI.~ 15<1 ppm (.560 mg/m1) and changes in motor activity and changes in 

1990 DFG (Gennaqy) MAK• ho h · 1 • a1 
199Q IDLH Level TWA:. 100 ppm (380 mg/nr) psyc P ysto ope tests. 
2000 ppm Half-life: 2 hr to end of shift Human, ?tal. ~: SO mg/kg; toxic effects not 

yet revtewed 
1990 NIOSH RELs 

1 
Category II: Subsrances with systemic effects Human, eye: 300 ppm caused irritation. 

TWA: 100 ppm (375 mg/m ) Peak Exposure Limit: SOO ppm, 30 min Rat. oral, LD~ sooo mg/kg 
STEL: 150 ppm (560 mg/m') average value, 2/shift Rat. liver. 30 J.Lllloi/L caused DNA damage. 
• Available inlonnation ruggc:su damage 10 the ~oping feau ill probable. 
tSoe NIOSH, RTECS (XSS250000), (Of' additional irriution, muw.ioa, rcproduclive. and taUcily data. 

BoDlng Point: 232 'F (110.6 'C) 
Meltlng Point: -139 'F ( -95 'C) 
Molecular Weight: 92.15 
Density: 0.866 at68 'F (20/4 'C) 
Surface Tension: 29 dyne/em at 68 'F (20 'C) 
VIscosity: 0.59 cP at 68 'F (20 'C) 
Refraction Index: 1.4967 at 20 'C/0 

Water SolubDlty: Very slightly soluble, 0.6 mg/L at68 'F (20 'C) 
Other SolubDitJes: Soluble in acetone, alcohoL ether. benzene, chloroform, glacial acetic 
acid, petroleum ether. and carbon disulfide. 

Vapor Pressure: 22 nun Hg at68 'F (20 'C): 36.7 nun Hg at 86 'F (30 'C) 
Saturated Vapor Density (Air = 0.075 lblftl or 1.lltglml): 0.01971b/ftl or 12755 ~nr 
Odor Threshold (range or all rererenced values): 0.021 to 69 ppm 

Appearance aDd Odor: Colorless liquid wilh a sickly sweet odor. 

Flash Point: 40 'F (4.4 'C) CC I Autolgnltloa Temperature: 896 'F (480 'C) I LEL: 1.27% v/v I UEL: 7.090 v/v 
ExtJngulsblng Media: Toluene is a Class 18 flammable liquid. To fight fire, use dry chemical carbon dioxide. or 'alcohol-resistant' foam. WatL:r 
spray may be. ineffective u toluene floats on water and may actually spread fire. Uausua.l Fire or Explosion Hazards: Concencrated. vapors are 
heavier than air and may travel to an ignition source and flash baclc. Container may explode in heat of f~re. Toluenes' burning rate= 5.1 mmlmin 
and its flame speed"" 37 em/sec. Vapor poses an explosion hazard indoon, outdoon, and in sewers. May accumalate static electricity. Special 
Flre-rlgbtlng Procedures: Because fii'C may produce to.xic thennal decomposition products, wear a self-contained brea.thing apparatus (SCBA) 
with a full facepiece opc:ratA:d in pressure-demand or positive-pressure mode. Sauctural M:fighter's protective clothing provides only limited 
procec:tion. Apply c:oOling water to sides of tanla until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, use 
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let burn. Withdraw immediately if you hear a rising sound from 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be imminent. 
Do not release runoff from fire control melhods to sewers or warerways. 

' St.abUityfPolymerlzatlon: Toluene is stable at room temperature in closed concainers under normal storage and handling conditions. Hazardous 
polymeriz.atic>n can't occur. Cbemk:a11acompatlbDitles: Strong oxidizers, concentrated nitric acid. nittic acid+ sulfuric acid. dinitrogen tetroxide. 
silver perchl()me. bromine triJluoride, tetranittomethane. and 1,3-dichloro-S.S-dimelhy1-2,4-imidazolididione. Coodltlo .. to Avoid: Contact with 
heat. ignition sources, or incompatibles. Hazardous Products or Decomposition: Thcnnal oxidative decomposition of toluene can produce carbon 
dioxide. and acrid, irritating smolce. 

Section 6~·Health Hazard Data-.·:. · ·· -::.:---····· · ·.:.}.-:-- · .· .. _.·.·:.-·::··.· ·. · ·: ::···:=::.:.:: .... :_._ .-::.·:·· .. : · ··· 

Carclnogen.lclty: 1be IARC.<I6Cl NTP,(I69) and OSHA(l"'l do not list toluene as a carcinogen. Summary or R.lsks: Toluene is irritating to the eyes, 
nose, and !'e$'Piratory tract. Inhalation of high concentntions produces a narcotic effect sometimes leading to coma as well as liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 8()1{. is metabolized to benzoic acid, then to hippuric acid and excrered in urine. 
The remainder is metaboliz.ed to O<resol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis­
tic with bem:ene, asphalt fumes. or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the slcin at14 to 23 mg/ 
cm11ttr. Toluene is absorbed quicm during exercise !han at rest and appears to be retained longer in obese versus tlUn victims; presumably due toil' 
lipid solubility. There is inconsistent data on toluene's ability to damage bone marrow; chronic poisoning has resulted in anemia and leucopenia wi~ 
biopsy showing bone marrow hypo-plasia. These reports are few and some authorities ugue that the effects may have been due to benzene conwru· 
nalltS. Chronic inhalation during pregnancy has been associated with untogenic effects on the fetus including microcephaly, CNS dysfunction. 
atxemional deficits, developmental delay + language impairment. growth retardation, and physical defects including a small midface. short palpebra 
fiSsures, wit:-. deep-set eyes, low-sef ears, flat nasal bridge with a small nose, micrognathia. and blunt fU1gertips. There is some evidence lhat toluen< 
causes an autoinunune illness in which the body produces antibodies that cause inflammation of its own kidney. ColllU.~ 001 M.xt pa 

~Ol,l.o-..Pollliobiqc...,.....;-. ,...,_. __ ..,.' · ,....... .. ,.lllw.r'o...-a.io~ 



~o. 3 I~ Toluene '-J/92 
Section 6. Health Hazard Data 
M~lcaJ Condlilons A;~gravated by Long-Term Exposure: Alcoholism and CNS. kidney, skin. or liver disease. Target Organs: CNS. liver, 
kidne)·. !-kin. Pr lmary Entry Routes: Inhalation. skin contact/absorption. Acute Effects: Vapor inhalation causes respiratory tract irritation. fatigue. 
wealcness, confusion, d1.zziness, headache, dilated pupils. watering eyes, nervousness, insomnia. parasthesis, and vertigo progressing to narcotic coma. 
Death may result from cardiac arrest due to venaicular fibrillation with cat.echolamines loss. Liquid splashed in the eye causes conjunctival irritation, 
tT•nsient corneal darna~.e and possible bums. Prolonged skin contact leads to drying and fissured dermatitis. Ingestion causes Gl tract irritation and 

'toms associated with inhalation. Chronic Etrects: Symptoms include mucous membrane irritation. headache, vertigo, nausea, appetite loss and 
,..,..., ool intolerance. Repealed heavy exposure may result in encephalopathies (cerebellar ataXia and cognitive dysfunction). liver enlargement, and 

JC:dney dystrophy (wasting away). Symptoms usually appear at workdays end, worsen at weeks end and decrease or disappear over the weekend. 
FIRST .\CD Eyes: D' 1101 allow victim to rub or keep eyes tightly shut Gently lih eyelids and flush immediately and continuously with flooding 
amounts of water until 'l"&nsponed to an emergency medical facility. Consult an ophthalmologist immediately. Skin: Quiclcly remove contaminated 
clothing Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh 11ir and suppon breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control 
c(:nter and unless other.r;ise advised, have that coi\Scious lllld alut person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of 
cllnge! cf aspiration inL:> the lungs. Gastric lavage may be indicated if large amounts are swallowed; potential tollicity needs to be weighed against 
aspiration risk ¥<hen do:iding for or against gasaic lavage. Note to Physicians: MoniLor cardiac function. If indicated. use epinephrine and other 
cateeholunines carefully. because of the possibility of a lowered myocardial threshold to the arrhythmogenic effocts of such subs Lances. Obtain CBC. 
eloctrolytes, and urinalysis. MoniLor arterial blood gases. If toluene has> 0.0290 (200 ppm) benzene, evaluate for potential benzene tollicity. BEl: 
hippuric acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end (1.0 mg/L). 

Sectim~ pill, Leak, and Disposal Procedures : 
SpW/I,e;lk: Noufy safety personnel, isolate and ventilate area. deny enr:ry, and stay upwind. Cleanup personnel proteCt against inhalation and skin/eye 
contAct Use water spra:Y to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and 
fl1.1orocarbon water can also be used for vapor suppression/containment Take up small spill with earth, sand, vermiculite, or other absorbent. 
noncombustible materUJ. Dike far ahead of large spills for later reclamation or disposal. For waLer spills, (10 ppm or greater) apply activated carbon at 
1 OX the spilled amount and remove trapped material with suction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants 
111d prec pitates. Toluene can undergo fluidized bed incineration at 842 to 1796 'F (450 to 980 'C), rotary kiln incineration at 1508 to 2912 'F (820 to 
1600 'C), or liquid injet::tion incineration at 1202 to 2912 'F (650 to 1600 'C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxklty 
Values: Blue gill, LC50 = 17 mg/L/l4 hr; shrimp (Crangorifracis coron), LC50 = 4.3 ppm/96 hr; fathead minnow (Pimt!phales pronulas), LC50 = 36.2 
11~ hr. Environmental Degradation: If released to land, toluene evaporates and undergoes microbial degradation. In water, toluene volatilizes 
JJld biod-:grades with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals. 
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon 
1bsorptic•n units (carbon ratio 1 kg to 10 kg soluble material). Rewm wasLe water from backwash to gravity separator. Contact your supplier or a 
~censed :ontractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
E:P A Designations OSHA Designations 
:..isted as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1-A) 
iARA Euremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
:..isled as a CERCLA Hazardous Substance• (40 CFR 302.4): Fuul Reportable Quantity (RQ), 1000 lb (454 kg) 

1>er RCRA. Sec. 3001; CWA, Sec. 311 (bX4); CW A. Sec. 307 (a)] 
j as a SARA Tollic Chemical ( 40 CFR 372.65): Not listed 

'14i1UictiJI'7= 
~ on 8. Special Protection Data 
:Joggles: Wear prot.ective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and face-prot.ection 
-egulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional 
.dvice prior to respirator selection and use. Follow OSHA respiraLor regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH· 
1pproved respiraLor. For< 1000 ppm. use any chemical cartridge respiraLor with appropriaLe organic vapor cartridges, any supplied-air respirator 
SAR). or SCBA. For< 2000 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepicce, or any air-purifying 
espirator with a full fac:epiece having a chin-style, front or back mounted organic vapor canista. For emergency or nonroutine operations (cleaning 
pills, reacLor vessels, or storage tanks), wear an SCBA. War1Ung! A.ir-pwifying respiralors do 1101 protect workers in oxygen-tkfic~fll almOspheres. 
f respirators are used, OSHA requires a wriaen respiratory prot.ection program that includes at least: medical cenification. training, fit-testing, 
~eriodic envirorunental monitoring. maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically prot.ective 
~oves. boots, aprons, and gauntlets to prevent skiil contact. Polyvinyl alcohol with a breakthrough time of> 8 hr, Teflon and Viton are rccom­
nended as suitable matr.rials for PPE. VenUJation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
he OSHA PELs (Sec. 2).local exhaust ventilation is prefemd because it prevents contaminant dispersion into the work area by controlling it at its 
ource.< 1113>Sarety Stations: Make available in the work: area emergency eyewash stations. safety/quick-<lrench showers, and washing facilities. 
:ontamJ.nated F..qulpa1ent: SeparaLe contaminated work: clothes from street clothes and launder before reuse. Remove toluene from your shoes and 
lean PPE. Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after ~ing this maLeri.aL especially before eating. 
l"inking, smoking, using the toilet, or applying cosmetics. 

)ection 9. SpeciaJ Precautions and Comments 
:tora~.e Requirements: Prevent physical damage to conttiners. Store in a cool, dry, well-ventilated area away from ignition sources and incom­
.atibles. Outside or det11ched storage is prefemd. If stored inside, use a standard flammable liquids warehouse, room, or cabinet To prevent sLatic 
parks, elocaically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1, Group D electrical 
quipmenL Check that toluene is free of or contains < I% ben.zene before use. Eaglneerlng Controls: To reduce poLential health hazards. use 
ufficien: dilution or }()(:a) exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. AdmJnJs. 
ratlve Control$: Adopt controls for confmed spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks). 
:Onside: preplac:ement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemocytometric 
nd thrombocyte count in cases where benzene is a contaminant of toluene. MoniLor air at regular intervals to ensure effective ventilation. 

)()T Shipping Name: Toluene 
·>OT Hazard Oass: 3 

IJN1294 
, ,Pa.:kl.ng Group: II 
111t Label: Aanunable Liquid 
peclaJ Provisions (17:U02): T1 

Transportation Data (49 CFR 172.101) 

Pa~lng Authorizations QuutJty Limitations 
a) Exceptions: 150 a) Passenger AJrcral't or RaDcar: 5L 
b) Non-bulk Packagln2: 202 b) Cargo AJrcran Only: 60L 
c) Bulk Packaging: 242 

Vessel Stowage Requirements 
Vessel Stowage: B 
Other:-

fSDS Cc•ll«ti011 Refereoct:s: 26, 73, 100, 101, 103, 124, 126. 127,132, 140, 148, 1S3, 1S9, 163, 164, 167, 169, 171, 174, 17S, 176, 180. 
~ by: M Gannon, BA; Industrial Hyz!me Review: PA Roy, em. MPH: Medical Rnlew: AC DarlingiOn. MD. MPH 
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Material Safety Data Sheets Collection: 

~p 
Genium Publishing Corporation 

One Gc:nium Plaza Sheet No. 318 

Schenectady. NY 12304-4690 USA Xylene (Mixed Isomers) 

(518) 377-8854 Issued: ll/80 Revision: E. 9/92 Errata: 12/94 

.... , ... , 

J 
J 
J 

Section 1. Material Identification 45 -
Xylene (i\-1ixed Isomers) (C1H10) Description: The commercial product is a blend of the three isomers [onho-(o-), meta-{m- R I NFPA 
). para-(p-)] with the largest proponion being m- xylene. Xylene is obtained from coal tar. toluene by transalkylation. and I 2 

~ pseudocumene. Used in the manufacture of dyes. resins. paints. vJJnishes. and other organics: as a general solvent for . s 2 
achesi,·el .. a clea 11ng agent m m1croscope techmque: as a solvent for Canada balsam nucroscopy; as a fuel component: m K 3 
a' iation gasoline. prmective coaungs. sterilizing catgut. hydrogen peroxide. perfumes. insect repellants, pharmaceuticals. and 
the le:nher indumy: in the production of phthalic anhydride. isophthalic, and terephthalic acids and their dimethyl esters HMIS 
w1ich are used in the manufacture of polyester fibers: and as an indirect food additive as a component of adhesives. Around H , ... 
the home. xylene is found as vehicles in paints. paim removers. degreasing cleaners. lacquers. glues and cements and as -· F 3 
sclventlveh!cles :or pesticides. R 0 
Other Designations: CAS No. 1330-20-7 [95-47-6: 108-38-3: 106-42-3 (o-, m-, p-isomers)], dimethylbenzene. PPE:: 
methyltOIJene. 1'-Cl-C55232. Violet 3. xylol. ~Chronic 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidem1 for a suppliers list. Effc:cts 

Cautions: Xylene is an eye. sk1n. and mucous membrane irritant and may be narcotic in high concentrations. It is a dangerous fire hazard. ~Sec. 8 

J Sectioi1 2. Ingredients and Occupational Exposure Limits 
1--·--· 

Xylene (mixed i:;omers): the commercial product generally contains- 409c m-xylene: 20% each of a-xylene. p-xylene. and ethylbenzene; and small 
quantities of toluene. Unpurified xylene may conta1n pseudocumene. 

] 
1~191 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data• 
8-hrlWA: 100 ppm (435 mg!m3) 1W A: 100 ppm (434 mglm3) Human, inhalation, TCLo: 200 ppm produced 
15-min STEL: 150 ppm (655 mg!m3) STEL: 150 ppm (651 mglm3) olfaction effects, conjunctiva irritation. and other 

J 
J 

1!19() IDI..H Level 
BEl (Biological Exposure Index): Methylhippuric changes involving the lungs, thorax, or respiration. 

WOO ppm acids in urine at end of shift: 1.5 gig creatinine Man. inhalation. LCLo: 10000 ppm/6 hr; toxic 
effects not yet reviewed. 

1!19() NIOSH RELs 
1990 DFG (Germany) MAK Human, oral. LDLo: 50 mglkg; no toxic effect noted. 

TN A: 100 ppm f435 mglm3) 
1W A: 100 ppm (440 mg!m3) Rat. oral, LDso: 4300 mg/kg; toxic effect not yet 

STEL: 150 ppm (655 mglm3) 
Category II: Substances with systemic effects reviewed. Half-life:< 2 hr 

Rat, inhalation. LCso: 5000 ppm/4 hr: toxic effects Peak Exposure: 200 ppm. 30 min. average value, 
4 peaks per shift not yet reviewed. 

]'11'.,11. 

J 

~;cc NIOSH. RTECS (XE2100000l. for additional toXICity data. 

,~ection 3. Physical Data 
Bo>iling Point Range: 279 to 284 'F ( 137 to 140 'C)• Molecular Weight: 106.16 
Bo>iling Point: cnho: 291 'F ( 144 'C); ~ta: 281.8 'F ( 138.8 'C); Specific Gravity: 0.864 at 20 'C/4 ·c 

;xJra: 281.3 'F (138.5 'C) Water Solubility: Practically insoluble 
Freuing Point/Melting Point: ortho: -13 'F (-25 'C): Other Solubilities: Miscible with absolute alcohol. ether. and 

'JU!ta: ·53.3 'F (- 47.4 'C); para: 55 to 57 'F ( 13 to 14 'C) many other organic liquids. 
V1por Pressure: 6.72 nun Hg at 70 'F (21 'C) OctanoVWater Partition Coefficient: logKow = 3.12-3.20 
Suturated Vapor Innsity (Air= 1.2 kg!m3): 1.23 kg!ml, 0.077 lbslft3 Odor Threshold: 1 ppm 

J Appearance and Odor: Oear, sweet-smelling liquid. Viscosity: <32.6 SUS 

• :vtaterials with wider and narrower boiling r.lllges an: commercially available. 

S·ection 4. Fire and Explosion Data 

] 

J 
J 
J 
J 

''''"" ] 

I. 

Flash Point: 63 to 77 "F (17 to 25 'C) CC IAutoignition Temperature: 982 'F (527 "C) (m->JLEL: 1.1 (m-, p-); 0.9 (a-ll UEL: 7.0 (m·. p-); 6.7 (o-) 

E:ttinguish.ing Media: For small fires. use dry chemical, carbon dioltide (C02), water spray or regular foam. For large fires, use water spray. fog or 
regular foam. Water may be ineffective. Use water spray to cool fire-exposed containers. Unusual Fire or Explosion Hazards: Xylene vapors or 
liquid (which floats on water) may travel to an ignition source and flash bacL The heat of fire may cause containers to explode and/or produce 
in"itating clr poisonous decomposition productS. Xylene may present a vapor explosion hazard indoors, outdoors. or in sewers. Accumulated static 
el·:ctricity may o:cur from vapor or liquid flow sufficient to cause ignition. Special Fire-fighting Procedures: Because fire may produce toxic 
th:rmal decomposition products. wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-
pres sur~ mode. Structural firefighter"s protective clothing will provide limited protection. If feasible and without risk, move containers from fire area. 
O•.herw1se, cool 11re-exposed containers until well after fire is extinguished. Stay clear of tank ends. Use unmanned hose holder or monitor nozzles for 
massive cargo fires. If impossible. withdraw from area and let fire bum. Withdraw immediately in case of any tank discoloration or rising sound from 
venung safety device. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymt!rization: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous --
pelymerization c.I.Ilnot occur. Xylene is easily chlorinated, sulfonated, or nitrated. Chemical Incompatibilities: Incompatibilities include strong 
ac1~ and oxidizers and 1,3-dichloro-5,5-dimethyl·2,4-imidazolidindione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber. and 
coaungs. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products or Decomposition: Thermal oxidative 
~~ilion of xylene can produce carbon dioxide, carbon monoltide, and various hydrocarbon products. 

Section 6. Health Hazard Data ---
Carcinogenicity: The IARC,064l NTP,0 691 and OSHA!l64l do not list xylene as a carcinogen. Summary or Risks: Xylene is an eye, mucous 
membrane_. and resptratory tract irritant. Irritation stans at 200 ppm: severe breathing difficulties which may be delayed in onset can occur at high 

~·oc'""""""'· I< i< • ~""" "'""ou' <Y<~m (CNS) dop~"m' md " high '"""""'tioo< "" """ oom•. Kidnoy md """ '"""'' om '"'" wi<h 
vlene e,_posure. With prolonged or repeated cutaneous exposure. xylene produces a defatting dermatitis. Chronic toxicity is not well defined. but it 
less t~x1c than benzene. Prior to the 1950s. benzene was often found as a contaminant of xylene and the effects attributed to xylene such as blood 

vscrasta$ are questionable. Since the late 1950s. xylenes have been virtually benzene-free and blood dyscrasias have not been associated with 
vlenes. Chroni•: exposure to high concentrations of xylene in animal studies have demonstrated mild reversible decrease in red and white cell 
>lints as well as increases in platelet counts. Conrinul! ""nat paf(t 

Co~ hi Y"l C 1992 C.Cnu.ra Pub'IMl•nl (Ofli'Qf•uun. My commcrtu.l \&K or ~prodtK:uon .,l.houl the pubhsl\cf 1 pctm.IUIOft IJ pruh1bned. 
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J.~ect~m6. _Health Hazard Data, continued . 
Mens·.n. al •rregulanty was reponed m assoc1a11on w1th workplace exposure to xylene perhaps due to effects on liver metabolism. Xylene crosses the 
human placent;~. but dc-es not appear to b-e teratogenic under conditions tested to date. Medical Conditions Aggravated by Long-Term Ex~ 
sure: C'IS. respiratory. eye. skin. gastrointestinal (Gil, liver and kidney disorders. Target Organs: CNS, eyes. Gl tract, hver, kidneys. and skin. 
Primary Entry Routes: Inhalation, skin absorption (slight), eye contact, ingestion. Acute Effects: Inhalation of high xylene concentrations may 

·use d:zziness. nause:1., vomiting, and abdominal pain; eye, nose, and lhroat irritation; respiratory tract irritation leading to pulmonary edema (fluid 
ung): drowsiness: and unconsciousness. Direct eye contact can result in conjunctivitis and corneal bums. Ingestion may cause a burning sensa· 

'~·Jn in the orop;,a.rynx and stomach and transient CNS depression. Chronic EITects: Repeated or prolonged skin contact may cause drying and 
cefaeting of the skin leading co dermatius. Repeated eye exposure to high vapor concentrations may cause reversible eye damage, peripheral and 
central 1europathy. and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability, chronic bronchitis, and GI 
cisturb<nces su :h as nausea, loss of appetite, and gas. 
FIRST AID Emugenty ptrsonnel should proteC/ againsre.tposure. Eyes: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids 
and llwh immediately and continuously with flooding amounts of water until transponed tO an emergency medical facility. Consult a physician 
immediately. Skin: Q~·ickiy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area wtth soap 
and wa1er. For ·edden(d or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a tire hazard. Inhalation: 
Remov.: exposc·d person to fresh air and suppon breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Never give 
;;.nything by mc•uth to an unconscious or convulsing person. Contact a poison control center and unless otherwise advised. do nor induce vomiting.' If 
spontaneous vomiting should occur. keep exposed person's head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
A.spirar;on of a few mi.'limertrs of xylene can cause chemical pneumonitis, pulmonary edema . .and hemorriuJge. Note to Physicians: Hippuric acid 
or th(: ether glucuronide of onho-toluic acid may be useful in diagnosis of meta-, para- and orrho-xylene exposure, respectively. Consider gastric 
lavage ·fa large quant:ty of xylene was ingested. Proceed gastric lavage with protection of the airway from aspiration; consider endotracheal 
intubation witl-1 inflated cuff. 
--~--~-~=--~~~-~--~----~~------~----~------------------------------------------------------------~ 
Secti~)n 7. Spill, Leak, and Disposal Procedures 
-------------~--~--~~------~----------------------------------------------------------------~ SpilL'Leak: Notify safety personnel, evacuate all unnecessary personnel. remove all heat and ignition sources. and ventilate spill area. Cleanup 
personnel should prot(Ct against vapor inhalation and skin or eye contact. If feasible and without undue risk. stop leak. Use appropriate foam to 
blank.et release and suppress vapors. Water spray may reduce vapor. but does not prevent ignition in closed spaces. For small spills, absorb on paper 
and ev<porate in apprc•priate exhaust hood or absorb with sand or some non-combustible absorb-ent and place in containers for later disposaL For 
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a confined space such as sewers or drains. On land. dike to contain or 
divert t·J impermeable holding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On 
water, contain material with natural barriers. booms. or weirs; apply universal gelling agent; and use suction hoses to remove spilled material. 
Repon any release in c:xcess of 1000 lb. Follow applicable OSHA regulations (29 CFR 191 0.120). Environmental Transport: Little bioconcen­
tration .s expected. Biological oxygen demand 5 (after 5 days at 20 "C): 0.64 (no stated isomer). Ecotoxicity values: LD~. Goldfish, 13 mgllJ24 hr. 
cond:tions of bioassay not specified, no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrade by reacting with 
photochemically produced hydroxyl radicals with a half-life ranging from 1-1.7 hr. in the summer to 10-18 hr in winter or a typical loss of 67-86% 
per day. Xylenes are resisla11tto hydrolysis. Soil Absorption/Mobility: Xylenes have low to moderate adsorption to soil and when spilled on land, 
will vo.atilize and leac:h into groundwater. Disposal: As a hydrocarbon. xylene is a good candidate for controlled incineration. Contact your suppher 
or a !ic•:nsed contracwr for detailed recommendations. Follow applicable Federal. state, and local regulations. 
EPA Designations OSHA Designations 

RA Extremely Hazardous Substance (40 CFR 355): Not lis1ed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z·I·A) 
, ,;ed as a SARA To,.ic Chemical (40 CFR 372.65) 

"-~lsre:l as a RCRA Ha;:ardous Waste (40 CFR 261.33): No. U239. F003 (spenl so!venr) 
:_is ted as a CERCLA nazardous Substance• (40 CFR 302.4): Final Reponable Quantity (RQ), I 000 lb (454 kg) [• per Clean Water Act, 

Sec. ]ll(b)(.:.); per RCRA. Sec. 3001] 
~-

Section 8. Special Protection Data 
-G;:;-:o~ggl-:;-:f:S.~::-;W...-:e:-a-r -pr.=.o:-te-c-:-u=-· v_c_c_y-eg:-;1;-as-se--s_o_r_c-;-h-erru-=-· cal-=--sat-=-e-ty_g_o_g_g-:-le-s-. _pe_r_o=s~H;-:A,-ey_e ___ a_n-;d-;f,..ac_e_· __ p__,ro-=-te-c-::t.,.io_n_r_e_gu_,l;-a-:ti-o-ns--;-;(2"9'C;::;;::;FR:ft"'1;r9;-;1-;;0;-_1;-:3;-:3;;:)-. "B--ec__,a__,us __ e:----1 

contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
;::oil ow OSHA respirator regulations (29 CFR 1910.134) and. if necessary, wear a MSHNNIOSH-approved respirator. For concentrations> 1000 
ppm, use any chemical canridge respirator with organic vapor canridges; any powered, air-purifying respirator with organic vapor canridges; any 
:iupplied-air respirator; or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or 
.>toragc tanks). wear an SCBA. Warning! Air-purifying respirators do nor protect workers in oxygen-deficient atmospheres. Other: Wear chemi· 
cally p-otective glove.;, boots, aprons, and gauntlets to prevent all skin contact. With breakthrough times> 8 hr, consider polyvinyl alcohol and 
fluorocarbon rubber (Viton) as materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concen­
o:ration!; below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by 
controlling it at its source.ll03l Salety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers. and 
washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work. clothing 
before wearing. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good per· 
sona~ygiene _after using this material, especially before eating, drinking. smoking, using the toilet. or applying cosmetics. 

Section 9._~:ial Precautions and Comments 
Storage Requ.1rements: Store in clearly labelled. tightly closed, containers in a cool. well-ventilated place, away from strong o~idizing materials 
.1nd heat and ignition ;ources. During transferring operations. electrically ground and bond metal containers~ Engineering Controls: To reduce 
;>otenual health hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the 
lowest practical level. Usc hermetically sealed equipment, transfer xylene in enclosed systems. avoid processes associated with open evaporating 
;~rfac(s, and prov1de sources of gas release with enclosures and local exhaust ventilation. Use Class I, Group D electrical equipment. Administra· · 
t1ve Controls: EstabLsh air and biological monitoring programs and evaluate regularly. Consider prep!acemenl and periodic medical examinations . 
mclt;dmg a complete olood count, a routine urinalysis. and liver function tests. Consider hematologic studies if there is any significant contamination 
of the !.olvent with benzene. If feasible, consider the replacement of xylene by less to~ic solvents such as petrol (motor fuel) or white spirit. Before 
:3rr)••rg out maintenance and repair work. steam and flush all equipment to remove any xylene residues. 

DOT Shipping Name: Xylenes 
DOT Hazard Class: 3 
"'No.: UNU07 

r Packing Group: II -
" ~ .. ~ f_ Label: Flamm;,ble Liquid 
~J Provi_sions (172.102): Tl 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations Quantity Limitations . 
a) Exceptions: 173.150 a) Passenger. A1rcraft. or R:ulcar: 5L 
b) Nonbulk. Packaging: 173.202 b) Cargo Aircraft Only: 60L 
c) Bulk Packaging: 173.242 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other:-

-~SL>S Col~ction Refcnnccs: 26. 73. 89. 100. 101. 103, 124. 126. 127. 132. 133. 136. 139. 140. 148. 149. 15'3. 159. 163. 164. 167. 171. 174. 176. 180 
rrpa;·rd by: MJ Wunh. BS: Industrial Hy[tiene Review: PA Roy. MPH. CIH: Medical Review: W Silvenn:lll. MD 

C•lp,.,,r I t IW~ "'! Gc:n.um l"!,.,t'lll\l'llnl c~l'p''lf4lJOn Any L"OftUhtrcuJ u.K' 01 rt-pn-.JU\."IU)ft Wllht>Uilht puhll~f \ rcrm~iiOn IS pt'Ohll"ILtd. Jud,mcnu u IC' tN 1Uit.3blll1'! ('I miL!rm .. :..:.·~ hc'f('tn IUf Lht pun."P\.u.c'f \ rut'f''..C~ 
A~t I'"IC"~o.C:.lolnl:r u.c p ... rcP\~r' ·'t!opuo"b'l•t~ A.Jll\~~t'l rcuonabtc '&l't" has been I.U.cn '"tnt pn:p.arauon or !tl.l\.:1\ .ntorrna.aaon. Gcn.uru Publulunr (!J'l"'fll.Hin c11t~ no w•n-"\ta<s. ma..c~o no rcprrw-naanoru. &n~ ~umcs 
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December 27, 2001 

Kevin Adler 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V, SR-61 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Re: Response to Comments on Draft Revised Long-Term Groundwater Monitoring Plan 
American Chemical Service, Inc. NPL Site, Griffith, Indiana 

Dear Mr. Adler: 

MWH has received comments from both the U.S. EPA and IDEM on the Draft Revised 
Long-Term Groundwater Monitoring Plan (the Plan) submitted in September 2001 for the 
American Chemical Service, Inc. (ACS) NPL Site in Griffith, Indiana. Thank you for 
sending the files in electronic format. We have included both sets of comments below in 
bold face type and followed each comment with a response and description of proposed 
action. Our responses include those decisions agreed to during our meeting held at the Site 
on November 29, 2001. 

RESPONSE TO U.S. EPA COMMENTS 

1. General recommendation, Aquifer Characteristics: A benefit of such a large amount of data 
would be to incorporate the data to determine the true relationship between the upper and 
lower aquifers. The document points out the need for determining the extent of the confining 
layer. As stated, "It is less than five feet thick northwest of the Site." (near MWlOC); also note 
that MWlOC and other wells in this area have exceeded the baseline concentrations in recent 
sampling events, even though supplemental extraction activities have taken place in these wells. 
A clear picture (e.g., cross sectional drawings of the upper and lower aquifer which 
incorporate the area inside and outside the barrier wall) has not been established. 

MWH's policy during all past investigations at the Site has been to avoid drilling through the 
confming clay layer in areas where there are high contaminant concentrations. The policy has been 
consistently supported by the Agencies. One result of the policy is that we do not have specific 
stratigraphic data for the confming layer and the lower aquifer within the barrier wall area. Three 
cross-sectional drawings have been developed during past investigations (Attachment A). Section 
C-C' is the only one that crosses the ACS Site. Because of the lack of borings within the area 
enclosed by the barrier wall, the stratigraphy in this zone is interpolated from borings outside the 
barrier wall. Several borings near the edge of the Site (ATMW4D, MW56) have shown that the 
confining clay layer is more than 1 0 feet thick at the northwest comer of the ACS facility. 

27755 D·ehl Rc;;c Delivefln9 lnnovattvf Projects and SolutiOns World.,·tde 



DJring drilling for the installation at MW-!OC the driller experienced difficulties with flowing sands 
at the bottom of the upper aquifer. Three borings were made in the general MW -10 area. The first 
two were labeled MW-10A and MW-1 OB, respectively. These along with the boring log for MW-
1 OC can be found in Appendix D of the Rl Report. Since sands flowed into the hollow stem auger, 
it was difficult to get a split-spoon sample from the location. However, at these three locations, we 
did get a consistent indication of at least four feet of clay, located between the depths of 13 and 20 
feet below ground surface. 

2. Page 1, Section 1.0, 4th paragraph. Has the QAPP, dated March 2001, been approved? May 
nt~ed to check the cross-referencing between the Revised Long-Term Groundwater Monitoring 
Plan (RL TGMP) and the QAPP, and vice versa. 

MWH understands that the QAPP, dated November 2001, was approved on November 19,2001. 
All cross-referencing has been checked . 

. 3. Page 2, Section 2.1.1, 1st paragraph. Insert the words and lacustrine in the last sentence: "The 
two aquifers and the clay confining layer comprise the approximately 100 feet of alluvial and 
lacustrine material overlying the bedrock." 

Alluvial is a term meaning unconsolidated sediments, and as such, the term already includes 
lacustrine material. It would be redundant to say "alluvial and lacustrine." 

4. Page 2, Section 2.1.1, 3nl paragraph. "Borings at the perimeter of the ACS facility indicate that 
the clay confining layer is approximately ten or more feet thick beneath the ACS facility itself." 
Please provide data establishing this condition across the site. BVSPC believes there are large 
gaps in the data as to exactly how thick the confining layer is across the onsite area. 

The text has been changed to state, "the clay confming layer could be ten or more feet thick." Also 
see response to comment # 1. 

5. Page 2, Section 2.1.1, 3rd paragraph, 4th sentence. Add feet after 25. 

The text has been revised accordingly. 

6. Page 3, Section 2.2.1 Objectives, bullet 1. Before leaving the existing Interim Groundwater 
Monitoring Plan, all objectives of the plan should be met (or continued in the RL TGMP). The 
hydraulic gradient between the upper and lower aquifers in the northern and northeastern 
portions of the site has not been established in the area where the confining clay layer is less 
then 5 feet thick. Accordingly, this objective should be incorporated in Section 3.1, the 
Objectives section of the RL TGMP (See Comment No. 16). 

Five years of data has established the vertical gradient at well pairs north, east, southeast, and 
northwest of the site. In general, the water table elevation is between 630 and 635 feet above mean 
sea level and the groundwater elevation in the lower aquifer is within a couple of feet of 620. As a 
result there is a generally a ten-foot drop, plus or minus three feet, across the clay confining layer. 
This head drop varies from season to season and from one location to another, but the range is 
consistent. 

Revised Groundwater Monitoring Plan 
Response to Corrunents 
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\Vc calculated the magnitude of the hydraulic gradient with the equation: i = ~h/~t. The variability 
of the head is one component. However, the other component, the thickness of the clay is far more 
vc.riable than the difference in water level. Therefore, it is the clay thickness that leads to the high 
v<criability in the magnitude of calculated hydraulic gradient from one location to another. We have 
not thought that this variability shows a lack of understanding of site hydraulics. We believe that the 
water level data, dating from the Rl in 1988, have provided sufficient documentation of hydraulic 
gradients between upper and lower aquifers. Therefore, as recommended in the proposed monitoring 
plan, we believe that it is reasonable to view this objective as having been met. 

7. Page 5, Section 2.2.3 Findings. Five years of analytical results have demonstrated that the 
water quality in some wells is quite variable-spikes of high concentrations are observed relative 
to lower concentrations in previous and subsequent sampling events. Several wells show a 
consistent seasonal variability. 

Variability is one of the common characteristic of VOCs in a water table aquifer. These "variable" 
results are found in only a few wells, and are for the most part, attributable to seasonal variations. For 
the majority of data collected, consistent concentrations are found. To clarify, the following text has 
been added to the bulleted list on page 5: 

• Concentrations at a few wells exhibit variable results that are, for the most part, 
attributable to seasonal variations. These wells are located in the internal part of 
the plume. 

8. Page 5, Section 2.2.3.2 Groundwater Contaminants. Neither this section nor Tables 1 or 2 
~,, ,, address the inorganic compounds found (especially arsenic and lead) in either the lower or 

upper aquifers. Analytical data for inorganic parameters should be included in the RL TGMP 
so reviewers can ascertain whether detected concentrations pose an unacceptable risk; 
pertinent inorganic parameters should be included in the new monitoring plan (see Comment 
No. 20). 

The purpose of Tables 1 and 2 was to evaluate contaminants of concern (COCs) by their frequency 
of detection. For organic compounds, especially VOCs, occurrence is evidence of contamination. 
However, many inorganic compounds are naturally occurring and so occurrence alone is not evidence 
of contamination. Several metals including arsenic and lead were included as COCs during the risk 
assessment phase. However ultimately, the COCs for the site were identified as organic compounds. 
The occurrence of metals such as arsenic and lead appears to be related to the changes in aquifer 
chemistry rather than evidence of that lead and arsenic are contaminants migrating from the site in 
the groundwater. 

Based on the November 29, 2001 meeting, MWH has completed a comparison of a]] detections of 
usenic and lead to U.S. EPA Maximum Contaminant Levels (MCLs) for these compounds. 
Monitoring wells that show exceedances of the MCLs will continue to be monitored for these 
compounds. Please see the response to Comment #20 for a discussion of the results. 

9. Page 6, Section 2.2.3.2, Upper Aquifer. Add the word See to heading, so that it reads Upper 
Aquifer (See Table 1). 

The word "See" has been added to the text on page 6. 

Rcvi!.ed Groundwater Monitoring Plan 
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10. P~1ge 6, Section 2.2.3.2, Upper Aquifer, rd bullet. The detections of methylene chloride and 
acetone were attributed to lab-related activities. This has not been established through the use 
of trip blanks or field blanks. 

A~. the text states, two sampling events accounted for 66% of the detections. These events were June 
1999 and March 2000. During those sampling events, methylene chloride and acetone were detected 
in the field blank, trip blank, and method blank samples. We have interpreted this to indicate that 
there was laboratory contamination, and that the detections in the samples were not related to site 
conditions. 

Per our November 29 meeting, MWH has evaluated detections of these compounds outside of these 
t\\o sampling rounds. There were no exceedances of the Region 9 PRG value for acetone (610 f..lg/L) 
ot:.tside of the two rounds mentioned above (U.S. EPA recommended comparing results to Region 
9 PRG values). There were several exceedances of the U.S. EPA MCL for methylene chloride (5 
)lg/L), however, the only exceedances after 1997 were during the two rounds discussed above. 
V.1lidation also flagged several of the 1996 and 1997 methylene chloride results as possibly related 
to laboratory contamination. 

11. Page 6, Section 2.2.3.2, Upper Aquifer, s'h buUet. MW06 and MW45 are referred to as interior 
wells. Clarify that these wells are inside the plume (and not inside the site, barrier wall or other 
areas). 

The text has been modified as suggested. 

~~ ·' 12. Page 6, Section 2.2.3.2, Upper Aquifer, 7'h bullet. Detections of phenols and bis(2-
ethlhexyJ)phthaJate are attributed to the tubing in the wells; however, this was never confirmed 
by using field blanks in the sampling events. 

Detections of phenols and bis(2-ethylhexyl)phthalate have been confirmed by using field blanks. 
Please refer to the letter report, "Results of Analytical Testing of PVC Tubing," dated April 9, 1998. 
The test demonstrated that phenols and phthalates can be added to the samples when using PVC 
n:.bing. The vast majority of detections of these compounds occurred prior to 1998, when PVC 
t1:1bing was used. Therefore, we believe it is reasonable to not include these compounds in the Plan. 

13. Page 7, Section 2.2.3.2, Lower Aquifer. Add the word see to heading, so that it reads Lower 
Aquifer (See Table 2). 

The text has been revised as suggested. 

14. Page 8, Section 2.2.3.2, Groundwater Contaminants, 2"d paragraph. This summary paragraph 
implies that benzene and chloroethane are indicator VOCs for all other chemicals of concern 
at the site even though previous statements confirm that "several compounds !have been) 
detected ... in random assortments of wells, rather that at wells with detections of benzene and 
clrloroethane (italics added]." The use of benzene and chloroethane is continued in Tables 3 
and 4 and in the Concentration-vs-Time Plots in Appendix A to draw various conclusions 
about the contamination in the groundwater. The conclusions reached regarding benzene and 
chloroethane contamination in the groundwater have not been demonstrated as being 
representative of other site contaminants in the groundwater. 
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We believe that the results from 14 years of sampling have shown that benzene and chloroethane are 
the primary COCs in groundwater at the site. The point of the referenced statement was to show that 
detections of other compounds are not considered significant, because they: 

• Are not detected consistently at the same wells. 
• Are detected at very low concentrations below respective MCLs. 
• Are not detected exclusively at wells with consistent detections of benzene and chloroethane. 

MWH has included with this letter, ten figures that show the spatial distribution of several VOCs 
(Attachment B). The VOCs chosen for the figures were those in Table 1 with 10 or more detections 
(Methylene chloride and acetone were not included per our response to Comment# 1 0). The figures 
identify the locations of all historical detections of these VOCs (Squares (orange color) indicate 
concentrations above 10 f.lg/L, and circles (yellow color) indicate concentrations below 10 f.lg/L). 
MWH believes that these figures clearly demonstrate that benzene and chloroethane define the 

plume and are the primary COCs at the Site. MWH has not identified specific contaminants that 
consistently occur outside the plume as it has been delineated by the benzene and chloroethane 
d•!tections. 

The focus on benzene and chloroethane during the rest of the Plan is based on this evaluation. Tables 
3 and 4 and Appendix A were intended to simplify the large amount of data present for the Site. We 
have changed any text that may imply that only Tables 3 and 4, and not a complete evaluation of all 
data, were used to demonstrate points in the text. We do not believe it would be beneficial to expand 
Tables 3 and 4 to include all compounds at this time. 

15. Page 9, Section 2.3, 3rd paragraph. This paragraph implies that all concentrations of 
contaminants in the lower aquifer are related to faulty well construction. However, this is not 
the case at MWl OC. Please explain the elevated detections and additional purging of this weD. 
A full understanding of the groundwater systems must be included in order to determine a 
modification in the LTGMP. 

It is clear that the presence of chloroethane and benzene in the lower aquifer is the result of migration 
from the upper aquifer. We have assumed that their presence is due to faulty well construction at 
MW9 and ATMW4D.We believe that these assumptions have been confirmed by the fact that 
concentrations in the lower aquifer decreased after these two wells were abandoned. We have 
recommended the installation of the new well (MW-56) and continued monitoring farther down 
gradient in the lower aquifer. If ongoing monitoring at these locations does not confirm this 
c·:mclusion, it will be appropriate to develop a further response to this comment. We did not intent 
to imply that faulty well construction was present at MW I OC. Because of the hydraulic gradient in 
the lower aquifer, it has been our thought that the leakage at MW09 was the source of benzene and 
chloroethane detected at MWl OC. We have added text to clarify this issue. 

16. l'age 10, Section 3.1, Objectives. Insert a 61
h objective to define the vertical gradient between 

the upper and lower aquifers, especially in areas where they are separated by a thin clay 
confining layer. See Comment No. 6. 

As clarified in the response to comment 6, MWH believes that the vertical gradient between upper 
and lower aquifer is well documented. The fact that the gradient is variable is related to the 
\lariability in upper and lower aquifer water levels, as well as the degree of variability in the thickness 
c.fthe clay confining layer. MWH does not equate variability with uncertainty in this case. 
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17. Page 11, Section 3.2.1 Water Level Measurements (and Tables 5 and 6). Additional water level 
measurements should be made upgradient, downgradient, and close inside and outside of the 
barrier wall. For the Upper Aquifer, add the wells in the landfill MlS and M4S and 
piezometers P9, P13, P39, P40, P49, PSI, and P52. In the Lower Aquifer, add M-4D. 

Based on the November 29 meeting, monitoring wells M4S and M4D and piezometers P13 and Pl7 
have been added to the long-term monitoring plan. These locations will be included as long as they 
exist. These are on Town of Griffith property in the landfill and MWH will not be responsible to 
replace them if damaged or destroyed. 

18. Page 11, Section 3.2.1, Water Level Measurements, 3rd paragraph, 3rd sentence. Insert the 
word not so that the sentence reads: " ... show which wells are not recommended ...• " 

The text has been revised accordingly. 

19. Page 11, Section 3.2.2, Sampling Parameters, 1"1 paragraph, 1"1 sentence. Correct the word one 
to read onf_e. 

The text has been revised accordingly. 

20. Page 12, Section 3.2.2, Sampling Parameters, 2nd paragraph. Groundwater samples should 
be analyzed for all chemicals that have exceeded the baseline concentrations- including 
in organic compounds-as well as those chemicals that contribute most to the exposure risk to 
persons at and surrounding the site. In addition to the VOCs listed on Page 12, groundwater 

' ,,,• samples should be analyzed for ethylbenzene and bis(2-ethylhexyl)phthalate. These 
constituents were identified as contaminants of concern in the baseline risk assessment and 
have been detected at concentrations exceeding their respective federal maximum contaminant 
levels (MCLs). At a minimum (pending preparation of a summary of inorganic concentrations 
lsee Comment No. 8]), groundwater samples should also be analyzed for arsenic, cadmium, 
and lead since these metals were identified in the baseline risk assessment as being detected at 
concentrations exceeding their MCLs or action levels. 

We do not agree that a complete and comprehensive groundwater monitoring plan must analyze all 
chemicals that have ever exceeded a baseline concentration. We believe that fully protective 
groundwater monitoring plan can eliminate the analysis of chemicals or compounds that can be 
represented by surrogates or that are unrelated to the migration of contaminants from the site. 

The most recent exceedance of ethylbenzene was in 1994 at monitoring well MW06. Ethylbenzene 
is a common constituent of gasoline, and monitoring well MW06 is adjacent to the UST area at the 
Town of Griffith Landfill. Furthermore, the USTs were removed in 1994, which corresponds with 

-- -tf1e most recentexceedence ofethylberizene ml994. All detections~-since i99·fat MW06 have been 
below the MCL of700 ug/1. Therefore, we believe it is reasonable to eliminate ethylbenzene from 
the long term monitoring program. 

As discussed in the response to comment 12, a study was conducted that showed bis(2-
e·:hylhexyl)phthalate was correlated to the use of PVC. (See the letter report, "Results of Analytical 
Testing of PVC Tubing," dated April 9, 1998). The majority of detections of phthalates occurred 
prior to 1998 when PVC tubing was used. It is therefore reasonable to conclude that phthalates 
detections are not representative of the ACS groundwater and therefore eliminate them from the long­
term groundwater monitoring program. 
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Per our November 29 meeting, all detections of arsenic, cadmium, and lead were compared to U.S. 
EPA MCLs and we have made the following observations: 

• Most exceedances of lead occurred during 1996 and 1997. From 1998 through 2001, only 2 
exceedances of the MCL have occurred, and these occurred in two different lower aquifer 
wells. Thus, no wells have been included for lead analysis in the revised monitoring plan. 

• The most consistent exceedances of arsenic have occurred in monitoring wells MW06, MW15, 
and MW43. MW06 is internal to the plume, which extends south from the site. MW43 is at 
the far end of the plume extending south, and MW15 is on the south comer of the Town of 
Griffith landfill. These wells are not located along a single groundwater migration pathway. 
But each well is in an area in which the naturally occurring arsenic could be released by 
biological action in the aquifer. Other exceedances of arsenic have occurred at monitoring 
wells MW52, MWI4, and MW49; at MW52, detections have been below 10 J..Lg/L every time 
it has been sampled for the past 3 years; at MW14 and MW49, each well has only one 
exceedance historically. Thus MWH proposes to add analysis of arsenic annually at monitoring 
wells MW06, MW15, and MW43. 

• There have been no exceedances of the MCL for cadmium at any monitoring network wells. 
Therefore, there is not a technical basis for including cadmium as a monitored parameter for 
the ACS site in the long term groundwater monitoring plan. 

,It was also decided during the meeting that all samples will be analyzed for full-scan parameters CVOCs, 
~SVOCs, PCBs, pesticides, and inorganics) once during 2003 and 2006. 

21. Pages 12, 13, and 14. Sections 3.2.2 through 3.2.6 are incorrectly numbered. These should be 
corrected to read Sections 3.3.3 through 3.2.7. (Subsequent comments will reference both the 
incorrect and corrected section numbers, as follows: 3.2.2(3].] 

The section numbers have been corrected. 

22. Page 12, Section 3.2.2(3], Sampling Frequency, 2nd paragraph. MWH proposes sampling the 
n~duced group of wells once every 9 months to provide annual data that reflects seasonal 
effects. This is a reasonable approach for long-term monitoring. However, BVSPC believes 
the change from quarterly, semiannual, and annual sampling of the current LTGMP to a 
proposed single sampling event only once per "year" is too abrupt a change. BVSPC proposes 
a transition from the current to the new monitoring plan wherein the reduced number of wells 
\\ould be sampled quarterly for 1 year (four sampling events) to provide a new baseline- after 
construction of the many recent remedial actions-that incorporates seasonal effects. Baseline 
sampling parameters are discussed in Comment No. 28 below. After the 1-year baseline 
period, implement the RLTGMP 9-month sampling frequency, as proposed. Without the new 
baseline, it will be 3 years before data are collected in the 1st quarter of 2004, and 3 more years 
before data are collected for comparison in the same quarter-more than 6 years from the 
present. 

Based on the November 29 meeting, the existing baseline will continue to be used for evaluation 
during the revised Plan. Also, a semi-annual sampling frequency will be conducted until the 
Groundwater Remedy has begun. It is anticipated that the proposed Groundwater Remedy will be 
submitted during 2002. It will include further revisions to the groundwater monitoring plan, and may 
r·~duce sampling frequency to once per year. 
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23. Page 12, Section 3.2.314), Upper Aquifer Monitoring Locations, 2nd paragraph. The number 
of wells proposed for sampling for the North and West plume is not adequate, especially since 
there are almost no downgradient wells to detect any contaminant migration from the site. 
Five additional wells should include MW12 and MW39 (upgradient), and MW13, MW37, and 
I\14S (downgradient). In addition, the justification for limiting the number of wells references 
Table 3 as evidence that site-related contaminants have not been found in these wells. Since 
Table 3 only lists two contaminants, it does not support the statement. See related discussion 
in Comment No. 14 above regarding the drawing of conclusions based on only these two 
chemicals. 

The proposed changes to the Interim Monitoring Plan were based upon the many rounds of data 
ceollected over the past five years, as summarized in the References section. MWH intended Table 
3 to show a summary of these results. MWH has changed the wording in the text to avoid confusion 
that revisions to the monitoring plan were based on Table 3. 

• Based on the November 29 meeting, we have added monitoring wells MW37, MW39, and 
MW12 to the monitoring network. These wells will be sampled once annually. Attached are 
updated Tables 8 and 10 from the revised Plan (Attachment C) which show the proposed 
schedule. 

24. Page 13, Section 3.2.314), Upper Aquifer Monitoring Locations, 151 paragraph. MW17 is 
proposed as the upgradient well for the South plume. This well has not been regularly 
sampled (only three times in 11 years) and may need to be redeveloped. In addition, MW18 
may be a better selection as an upgradient well in that it has always been upgradient and has 
a longer history of sampling. MW18, however, wi11 also require redevelopment. 

MWH believes that, due to its condition, monitoring well MW18 cannot and should not be 
redeveloped, but rather should be abandoned. The well is flush mounted and is located in a 
driveway. It appears that automobile traffic over the well has ruptured the well screen, allowing it 
to fill with gravel. It is not our experience that development would return the well to full function. 

MW 18 was selected for the monitoring network originally because it marked the outer extent of the 
groundwater plume. Over the past five years, and since the installation of the barrier wall, the plume 
extent has decreased, and it is now reasonable to designate MW 1 7 to take the place of MW 18. It 
seemed unnecessary for MWH to replace MW18, when MW I 7 will adequately represent the outer 
ex tent of the plume at that location. 

25. Page 13, Section 3.2.415), Lower Aquifer Monitoring Locations, 2nd paragraph. Change the 
word site to read" •.. monitor the interior of the plume, where .... " 

The text has been revised accordiligly .. -

26. l'age 14, Section 3.2.516]. The RLTGMP does not include any prior notification to USEPA and 
IDEM for residential well sampling activities. Also, BVSPC recommends that the residential 
well sampling be performed on a 9-month frequency-same as that proposed for the monitoring 
well sampling-so as to include seasonal variability in the residential well sampling program. 

The text has been revised to include a notification to USEPA and IDEM four weeks prior to the 
planned event. 
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'·• Based on the semi-annual sampling frequency determined during the November 29 meeting, the 
re;;idential we11s wi11 be sampled annually during the 3rd quarter sampling event every year. 

27. Page 14, Section 3.3.2, Analytical Results, 1'1 paragraph, 2nd sentence. Correct Table 10 to read 
Table 12. 

The text has been revised accordingly. 

28. Page 14, Section 3.3.2, Analytical Results, 1'1 paragraph. The RL TGMP proposes development 
of a new baseline for the compounds. The baseline proposed in Table 12 increases the baseline 
concentrations for some wells above those in the current baseline, but only for benzene and 
chloroethane-not other chemicals that should be monitored (see Comment No. 20). The 
proposed baseline incorporates the highest previously detected concentration for each 
compound, even if it exceeds the current baseline value. BVSPC recommends that a new fuU 
scan round of the reduced set of 17 wells should take place to establish a new baseline for all 
chemicals. The new baseline concentrations, however, should not exceed those of the current 
baseline; rather, they should be reduced to the maximum concentrations measured in each well 
in the four new baseline quarterly sampling rounds. 

MWH has reconsidered the concept of defining a new baseline in light of these review comments. 
As stated in the response to comment #22 we believe that the existing baseline is adequate to serve 
as the baseline for the revised Plan. 

29. P~•ge 14, Section 3.3.2, Analytical Results, 1'1 bullet. The Plan proposes aiJowing exceedances 
of baseline values (up to 25% or 10 !Jg!L) without requiring any corrective action. BVSPC 
bElieves that any exceedance of the baseline values shall initiate a corrective action. 
Accordingly, revise the 111 buiJet to read: "If the concentration exceeds the baseline by any 
amount up to 50% or 20 pgiL, whichever is higher, then the weiJ will be resampled for TCL 
VOCs and other "new sampling parameters" identified in Comment No. 20 within four weeks 
of the completion of data validation." 

For the last five years, MWH has understood that an exceedance requires a response, and not 
necessarily a corrective action. Based on the November 29 meeting, the text will be changed to state 
that any exceedance will require a response. The response will provide the data and an explanation 
to the agencies. Given the magnitude and location of the exceedance, the response might also include 
re-sampling or proposing a specific corrective action. 

:JO. Page 14, Section 3.3.2, Analytical Results, 3rd paragraph, 2nd sentence. Revise the word may 
to shall so that the sentence reads: "If results continue to exceed the baseline values, then 

_ fu_J:_t!J~r C'!I'J:ective action shall be proposed, which may include continued monitoring." The 
respon-se to resarnple--the weWalJd to ·continue"to monitor it does- not comp1ete a corrective 
a<"tion; this is only the initial step. Additional actions are required to identify, assess, and/or 
control the source of the exceedance. 

The text has been revised accordingly. 
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31. Page 15, Section 3.4 Reporting. The "annual" groundwater monitoring report should be 
submitted within a specified amount of time (e.g., 30 days) after data validation is complete. 
It should not be delayed until a specific date, as proposed. 

Based on the November 29 meeting, an annual report will be submitted within 60 days after 
validation is complete. 

32. T:1bles 1 and 2. No data are presented regarding the inorganic parameters sampled and 
analyzed for. 

See response to comment #8. 

33. Table 3. No data are presented for MW17 although data in Appendix A indicates MW17 was 
sampled in June 2001. Data are presented for the June 2001 sampling event for MW18, but 
Appendix A indicates MW18 was not sampled. 

Table 3 was included in the plan specifically to list only the wells which are part of the current 
monitoring network. We have corrected the table to indicate that MW18 was last sampled in June 
1999, and MW15 was last sampled in June 2001. MW17 is not part of the current monitoring 
network and therefore it does not appear on the table. 

34. Table 5. Update Table 5 to reflect the installation and replacement of piezometers in the 
OFCA. Delete shading and add "X" in "OBJ #1 11 column for the additional water level 
measuring locations identified in Comment No. 17. 

Table 5 has been updated to reflect the recent piezometers installed. Please see response to comment 
#17. 

35. Table 6. Delete shading and add "X" in "OBJ #1 11 column for the additional water level 
measuring location identified in Comment No. 17. 

The table has been modified to reflect the additional locations identified in the response to comment 
#17. 

36. Table 7. MW17 is identified as fulfilling the Interior OBJ #5, but Figure 3 indicates it not 
interior, but rather fulfills the Upgradient OBJ #3. Correct Table 7 or Figure 3. Update Table 
7 and Figure 3 if MW18 is substituted for MW17 as an upgradient weU (see Comment No. 24). 
Update Table 7 to reflect additional monitoring wells to be sampled per Comment No. 23. 

The table has been modified. Please see responses to comments #23 and #24. 

37. Table 8. Update Table 8 to reflect additional monitoring wells to be sampled per Comment 
No. 23. 

The table has been modified to reflect the additional locations identified in the response to comment 
#23. 

38. Table 9. Insert the footnote describing OBJ #5. 

The table has been revised accordingly. 
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39. Table 11. Update Table 11 to include the sampling frequency in Comment No. 26. Correct 
spelling of Target in footnote. 

The table has been revised accordingly. Please see response to comment #26. 

40. Table 12. Correct Table 12 to reflect the current baseline values for all chemicals to be 
monitored in the RL TGMP, as recommended in Comments No. 20 and 28. 

The table has been revised to reflect the current baseline values. Please see responses to comments 
#20 and #28. 

41. Appendix B- FSP, Page 1. The QAPP determines the standards for the field data collection 
procedures and record keeping procedures and is referenced in the FSP. However, the 
elements of the QAPP that have been included in the FSP and Groundwater Monitoring SOP, 
are not always consistent or complete. For example, the FSP outlines four QC samples to be 
collected during sampling activities, however it does not include the temperature blanks as 
described in the QAPP. 

We were not able to locate specific inconsistencies between the QAPP and FSP, but would be able 
tc· reply more definitively if the agency can provide more specifics. Regarding temperature blanks, 
they are not collected by the field crew, but are supplied by the laboratory and used only for 
determination of temperature when the cooler is received. The FSP only addresses QC samples that 
are collected by the field crew. A sentence has been added to the FSP to state that the field crew will 
make sure the appropriate number of temperature blanks are included in the sample shipments. 

42. Appendix B- FSP, Page 2, rd and 3rd sentences. Revise 2nd sentence to include reference to 
Table 11 in the Plan for locations and frequency for residential well sampling. Revise 3rd 
S(~ntence to indicate that Figures 1 and 2 show the water level monitoring network and Figures 
3 and 4 show the sampling well network in the upper and lower aquifers, respectively. 

The text has been revised as recommended. 

43. Appendix B- FSP, Pages 3, 5, and 9. Correct MWto MWH. 

The text has been revised as recommended. 

44. Appendix B- FSP, Page 5, Section 4.6. "Solid IDW, such as soil cuttings generated during 
drilling activities, will be dumped into the fire pond on the ACS Site." The fire pond has been 
filled with PCB-impacted soils from the wetland area and will be improved with an ISVE 
system. A different disposal option should be provided for solid IDW. In addition, EPA 
guidance documents should be consulted for the appropriate disposal of stained PPE that may 
not be disposable in a local landfill. 

The text has been revised to indicate that prior to the completion of the final cap, all IDW will be 
disposed within future ISVE areas. After the fmal cap is complete, MWH will arrange for proper off­
site disposal of any IDW. Text has also been added to indicate that grossly contaminated PPE will 
be treated as solid IDW. 
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45. Appendix B - FSP, Page 7, Section 6.1. There is no mention of the time required for the 
equilibration of water level in the wells after removal of the well caps before determining the 
water level. 

Due to the relatively high permeability of the sandy soils at the site, water levels equilibrate rapidly. 
The following text has been added: "The measurement will be repeated after approximately 30 
se•:onds to assure that water levels have equilibrated and that the first measurement was accurate. If 
water levels differ by more than 0.01 feet, then successive water levels readings will occur until water 
levels are consistent over a 30 second period." 

46. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 1. The Scope section 
references private wells. This reference should probably be (changed] to residential wells. 

All instances of "private" have been changed to "residential." 

47. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 2, Section D, Low Flow 
Sampling at Monitoring Wells. This section does not address the dedicated tubing needs, 
requirements for replacement, or inspection and maintenance of the tubing. 

TI1e text has been added describing the tubing requirements. 

48. Appendix B- FSP, Appendix A- SOP Groundwater Sampling, Page 2, Section II, Low Flow 
Snmpling at Monitoring Wells. This SOP does not include procedures if the well is pumped 
dry during sampling. 

Although "pumping dry" has not been a common occurrence at the ACS Site, the following text 
has been added describing the procedures to follow if a well is dry or pumped dry: 

"Jfthe water column in a well is less than three feet, then the well will be labeled "dry" and 
will not be sampled. A water column of at least three feet is required to collect a 
representative and accurate groundwater sample. The intake of the Grundfos sampling pump 
is at the top of the pump. During operation, the Grundfos pump cools itself by contact with 
the surrounding water. Without the cooling effect of the water, the pump will overheat and 
fail to operate properly, and also cause the groundwater temperature to increase, which may 
alter the sample composition by driving off VOCs. Because drawdown of up to one foot is 
expected during sampling, at least two feet of water is required above the intake of the pump. 
Since the pump length is about 1 foot, the pump intake will be located at least one foot above 

the bottom of the well. These requirements are the basis for minimum three feet of water in 
a well. 

If the water level does not stabilize during purging, and the well is pumped dry, then the 
purging activities will cease at this well. The well will then be immediately sampled once the 
water level has returned to its original/eve/, or within 24 hours, whichever is sooner." 

49. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 2, Section D, Low Flow 
Sampling at Monitoring Wells, Paragraph C. The procedure using a VOA vial is not 
n~commended because the 40ml vial used to confirm flow rate may be used as an actual sample 
vial, making laboratory results non-usable. 
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Given the low flow of sampling, and the small size of the vials, we believe it is reasonable to use 
them for the volumetric measurement purpose. However to minimize the potential that a 
measurement vial will subsequently be used for sample collection, we have added several 
precautionary measures to the FSP. Specifically, the measurement vial will be kept away from the 
vials used for sampling, and its cap thrown away. Please note that the vials used for sampling arrive 
from the laboratory with a custody seal; any vial without an intact custody seal is not used for 
sampling. Text has been added to the FSP to clarify these points. 

50. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 2, Section II, Low Flow 
S:1mpling at Monitoring Wells, Paragraph C. Well purging rate of 0.5 L/min may be high. 
Verify with EPA guidance documents. 

The USEPA document referenced in the SOP, Low-Flow (Minimal Drawdown) Ground-Water 
Sampling Procedures, (EPA/540/S-95/504), states that flow rates ofO.l to 0.5 Llmin can be used for 
lew-flow sampling. Most importantly, little to no stress should be placed on the aquifer, and this can 
be measured by the amount of drawdown in the well. 

51. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 3, Section II, Low Flow 
Sampling at Monitoring Wells, Paragraph F. Please refer to EPA guidance document for 
stabilization (e.g., EPA specifies 10 NTU for turbidity, not 10%). 

The USEPA document referenced in the SOP, Low-Flow (Minimal Drawdown) Ground-Water 
Sampling Procedures, (EP A/540/S-95/504), states that 10% is adequate for turbidity stabilization. 

52. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 3, Section II, Low Flow 
Sampling at Monitoring Wells, Paragraph H. BVSPC recommends that all purge water from 
all monitoring wells be containerized and transported to the MWH treatment building where 
it will be treated and discharged. 

The recommendation has been incorporated into the FSP. 

53. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 3, Section II, Low Flow 
Sampling at Monitoring Wells, Paragraph I. Please indicate how often the decontaminaiion 
water will be changed. 

Text has been added stating that decontamination water will be changed every day. 

54. Appendix B- FSP, Appendix A- SOP, Groundwater Sampling, Page 3, Section III, Low Flow 
Sampling at Private Wells. There are inconsistencies between the SOPs for the low-flow 
sampling at monitoring wells (Section II) and private wells (Section III). For example, the 

-siiniple collecfi(n)orderis·nof descriDeafor the sampling acbVities anhe·moliitonifg Wells, but 
it is presented for the private wells. In addition, the sample collection order for the private 
wells is inconsistent with the order presented in the QAPP. In addition, there are many 
references to private wells, but the RL TGMP identifies these as residential well. 

No sampling order was specified in the monitoring well SOP because only VOCs were to be collected. 
However, based on the November 29 meeting, the monitoring we]] SOP has been updated to include 
.sample collection order for the additional parameters added to the monitoring plan. Finally, the QAPP 
states that, "The procedures for sample collection order in the project-specific FSP or Work Plan will be 
followed." 
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55. Appendix 8- FSP, Appendix A- SOP, Groundwater Sampling, Page 3, Section III, Low Flow 
s~,mpling at Private Wells. Update SOP to address the future sampling of PW-A at 1007 
Reder Road inasmuch as electricity was not available to operate the pump during the October 
sampling event. 

The purpose of this SOP is to state sampling procedures. It does not list the specific wells that are 
to be sampled. In fact, as stated in the Interim Monitoring Plan, the requirement for residential well 
sampling simply states that up to 5 residential wells will be sampled annually. It was U.S. EPA's 
objective to leave the specific wells undefined so that the locations could be easily changed if the 
conditions warranted sampling different wells in a given year. 

56. Appendix B - FSP, Appendix A - SOP, Groundwater Sampling, Page 5, Section V, SampJe 
Collection and Preparation, Paragraph B.3. Please check the EPA protocol on sampling for 
volatiles. The method described may wash out essential preservatives. 

The SOP mentions specifically that the vial will be filled carefully. Text has been added to specify 
that care will be taken to assure that no preservative will be washed out. 

57. Appendix B- FSP, Appendix A- SOP, Monitoring Well Installation, Page 1. Please indicate 
appropriate ASTM methods. 

The appropriate ASTM methods have been added to the SOP. 

58. Appendix B - FSP, Appendix A - SOP, Monitoring WeiJ lnstaiJation, Page 1, Section I, 
'' ' ' Installation of Monitoring Well, Paragraph A.3. Please include procedures if the confining 

layer is bedrock. 

It is not anticipated that any drilling will be completed to bedrock. If in the future, drilling into 
bedrock is required, a separate SOP will be submitted for approval. 

59. Appendix C, Site Safety Plan Addendum, Page 1, Section 1.0, 2nd paragraph, last sentence. 
Modify sentence to read: " . .possibly monitoring well, piezometer and staff gauge 
abandonment or instaiJation." 

The text has been revised as recommended. 

60. Appendix C, Site Safety Plan Addendum, Page 2, Section 2.2, 3rd bullet. Modify sentence to 
read:" ... monitoring weiJs, piezometers, or staff gages." 

The text has been revised as recommended. 

61. Appendix C, Site Safety Plan Addendum, Page 14, Section 4.8, Investigative Derived Waste. 
Revise section to respond to Comment No. 44. 

The text has been revised as recommended. 

;Revised Groundwater Monitoring Plan 
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'11•

1 

!{ESPONSE TO IDEM COMMENTS 

62. Page 11, Section 3.2.1, Water Level Measurements: This section discusses monitoring wells and 
pi·ezometers to be included and excluded from future groundwater gauging events. It is noted 
that for the upper aquifer essentially all gauging points located to the southwest of the site (in 
tht> area of the Griffith Landfill) have been excluded. In the proposed Long-Term 
G1roundwater Monitoring Plan (Figure 1), approximately 2000 feet separates monitoring well 
MW-14, located west of the site, and monitoring well MW-15, located south-southwest ofthe 
site. It is recommended that some gauging points be retained in the Griffith Landfill area so 
that a sufficient distribution of gauging points remain to allow for determination of 
groundwater flow patterns in all areas surrounding the site. Monitoring well MW-4S and 
pirzometers PJ3 and P17 appear to be weJJ positioned to fiJJ in data gaps that exist between 
monitoring wells MW-14 and MW-15 on Figure 1. 

Please see response to Comment #17. 

ci3. In the lower aquifer, relatively few gauging points exist to the south and southwest of the site. 
The contractor proposes to exclude monitoring well M4D from future gauging events. This 
monitoring well is one of the few gauging points located southwest of the site, and if excluded, 
leaves a distance of approximately 1625 feet separating monitoring wells MW-09R and MW-
50. It is recommended that monitoring well M4D be retained in the lower aquifer gauging 
nt~twork. 

Please see response to Comment #17. 

64. Page 11, Section 3.2.2, Sampling Parameters: This section proposes reducing the number of 
analytes to ten volatile organic compounds (VOCs). The semi-volatile organic compounds 
(SVOCs) bis(2-chloroethyl)ether was detected in 27% of the upper aquifer samples, and in 
8.6% of the lower aquifer samples. The contractor states that "It is unlikely that bis(2-
chloroethyl)ether will be detected at downgradient monitoring wells without the prior 
d(!tection of benzene and chloroethane due to the higher mobility of the VOCs." Because bis(2-
chloroethyl)t>ther was commonly detected, it is recommended that groundwater samples be 
analyzed for bis(2-chloroethyl)ether annually. 

Based on the ~ovember 29 meeting, MWH has evaluated the detections ofbis(2-chloroethyl)ether. 
Consistent elevated detections of this compound are found at monitoring wells MW06, MW19, and 
MW09R. It has also been detected historically at MW14, MW46, MW48, MW49 and MW45; 
however recent detections of this compound at these wells have been below 3 ~giL. Therefore, we 
propose to add analysis ofbis(2-chloroethyl)ether annually at MW06, MW19. and MW09R. 

65. f'age 12, Section 3.2.2, Sampling Frequency: It is noted that tw-o successiVe sections in the 
document are numbered 3.2.2. 

The numbering has been revised to eliminate redundancy. 

66. Page 12, Section 3.2.2, Sampling Frequency: This section proposes to reduce the number of 
sampling events from quarterly to once every nine months. By using this schedule, 
groundwater samples will be collected during each of the three seasons once every three years. 
This is unacceptable. A better sampling program would employ semi-annual sampling, with 

samples collected each spring when groundwater levels are at their maximum, and each fall 
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when groundwater levels are at a minimum. 

See response to Comment #22. 

67. Page 12, Section 3.2.3, Upper Aquifer Monitoring Locations: The contractor states, "Interior 
well MW13 is not included since groundwater sample analyses from this well have not 
indicated the presence of site-related contaminants for the past three years." According to the 
potentiometric surface map presented as Figure 1 in the Technical Memorandum, March 2001 
Groundwater Monitoring Report, prepared by the contractor and dated June 2001, 
monitoring well MW-13 is the closest monitoring well that is roughly downgradient from 
monitoring weJI MW-48. The proposed upper aquifer monitoring locations, depicted on 
Figure 3, show no monitoring locations downgradient from MW-48 or MW-49, the two most 
impacted monitoring wells in the upper aquifer. Additional sampling points are needed in the 
northern part of the upper aquifer. It is recommended that MW-13 and MW-37 be added to 
afcount for downgradient measurement. Additionally, there are no upper aquifer monitoring 
locations between MW-14 and MW-06. Including M-4S will provide needed monitoring 
information to understand side gradient flow patterns and contaminant levels for the 
southwest portion of the site. 

Please see response to comment #23. 

68. I'age 12, Section 3.2.3, Upper Aquifer Monitoring Locations: The contractor states that 
monitoring well MW-18 is obstructed. If the weJI cannot be used, it must be properly 
abandoned according to Indiana Rule 312 lAC 13-10-2, as referenced in Appendix B (Section 

I ' 4.4). 

MW18 would be abandoned in accordance with applicable regulations upon approval of Plan. Well 
MW17 has been proposed as the replacement upgradient well. 

69. Page 14, Section 3.3.2, Analytical Results: Table 10 provides a listing of the new baseline 
concentrations for each monitoring well. It is assumed that the contractor is actually referring 
to Table 12. 

The text was in error and it has been corrected. 

70. The contractor subsequently states that the new baseline for data comparison will be the 
highest concentration detected for any constituent in each monitoring weD, and that if a sample 
n~sult exceeds the baseline concentration by 25%, the well will be resampled. If the 
contaminant concentration exceeds the baseline by 50% or 20 JlgiL, whichever is higher, the 
monitoring well will be resampled for the full list of analytes. This is unacceptable. Setting 
the baseline standard at the highest contaminant level ever recorded for a given constituent 
and well, and then requiring that this standard be exceeded by 25% to 50% before the well 
'"ill be resampled is not adequate. The likelihood of these wells ever having to be resampled 
is slim. To assure there is no further contaminant migration into the aquifers, IDEM staff 
would prefer to see a schedule in place that would sample all the wells for the full analyte scan 
every two years or bi-annually. 

Please see the response to comments #20 and #28. 
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',,, 71. Page 14, Section 3.3.3, Monitoring Point Replacement: Damaged or unused monitoring wells 
or piezometers must be properly abandoned according to Indiana Rule 312 lAC 13-10-2, as 
referenced in Appendix B (Section 4.4). 

Upon approval of the Plan, a proposal will be submitted to accomplish any necessary well 
construction, repair, or abandonment. All such actions would be completed in accordance with the 
ap'Jiicable regulations. 

72. T2ble 3, Summary of Historical Groundwater Monitoring Results- Upper Aquifer: There is 
no data for l\IW-17. This well is purposed for upper aquifer groundwater monitoring, yet 
there is no historical information regarding this well. Please include MW-17 in Table 3. 

Pl·~ase see the response to comment #33. 

If you have any further comments or questions, please do not hesitate to call me at (630) 836-8923. 

Sincerely, 

MONTGOMERY WATSON HARZA 

~~~PG 
Vice President 

cc: SeanGrady,TIDEM 
Barbara Magel 
ACS RD/RA Technical Committee 

Attachments: A- Cross-sections A-A', B-B ', and C-C' 
B - VOC distribution figures 
C - Tables 8 & 1 0 

CAS!PfV/emp 
J:\209\•)603 ACS\L TMP\202090603aOS I e.doc 
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Figure B.1 -Locations of Benzene Detections in the Upper Aquifer 
D - Concentration above 10 !J.g!L 
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Figure B .6 - Locations of Chloromethane Detections in the Upper Aquifer 

D - Concentration above 10 !J-g/L 

0 - Concentration below 10 !J-g/L 
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Figure B .7 - Locations of Ethyl benzene Detections in the Upper Aquifer 
0 - Concentration above 10 ).lg/L 
0 - Concentration below 10 ).lg/L 
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Figure B.9- Locations of Vinyl Chloride Detections in the Upper Aquifer 

D - Concentration above 10 !J.g/L 
0 - Concentration below 10 !J.giL 
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Ta· 
Long· Term Ground~ Monitoring Plan 
Upper Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

Monltorinll: Area or 
Grotmdwatel" 

Location with 2002 

1st ( tr 
'2003 2004 

1st ltr 

2005 

1st Qtr 
2006 

Lotation 3rdQtr 1st Qtr 3rd Qtr 3rdQtr 3rd Qtr 1st ( tr 3rd Qtr 
ID Contunlnatlon 

Monitoring Wells 
--~: Upgradient 

f-- Upgradient 
MWII North 
MW12 
MWI3 
MW37 
MW38 
MW39 
MW40 
MW48 
MW49 
MWI4 
MW46 
MW06 
MWIS 
MWI7 
MWI9 
MW41 
MW42 
MW43 
MW44 
MW45 

West 

:;outh 

XX XXX X XXXX X XXX XX XXX X 
XX X X X X XX X XX X X X X 
X X X X X X X X X X f-- Interior 

Down gradient XX X X X X XX X XX X X X X 
X X X X X X X X X XL-. 
X X X X X X X X X X x· X X X~ 

X X X X X X X X X X' 

Transgradicnt 
Trans gradient 

Upgradient 
Interior X X X X X X X X X X X X X X X X X X 7 7 

--~~n~t~en~.o~r----1~x~~x~-4--+-7.x~~x7~~x~~x~~x~~x~~x~~x~--+--r~x-4~x~-ox~~~x7---~~~x~~x4-~x~4~x· x x 
Dovmgradient X X I X I X X X X X X X X X X X X X X X X 

~r·,~o~wn-l~gra~ldi~en~t~~x~~~~~L-,_~x~--+-x~~~~x~r-.r~x~--,_-+--+-~x~L-,_~x~-----r--~x~r-~~X7~!~- x 
X 

Downgradient · X X . X X X X X X X X X X X X X X X X ll 
·~:~tn~t=e=rio~r~---~x~~!~X~----4-~x~~x~~x-+~x~~x~~x~~x~rx~--~-+~x~~x4-~x~~x~--+--+~x~~x~r~x~_~x_ x x 

MW47 J Transgradient X 1 1 XX XX XX XX XX XX XX XX r4X. I 
M4S Griffith Landfill X I -~-

Staff Gauges & Piezometers 
Pt3 ~,o~u~th~~~G~n~·r=fi~th~La~n~dfi~•l~t~~x~r--r~--~~x~--~x~,---~x~,-.-~x~-----T--r-~x~--~~x~-----r--~x~,-~~x~--~-x-~--~ 

P17 )outh Griffith Landfill X I X X X X X X X X X 
SGS ~orth Interior X X X X X X X X X -+-~x-=--1----i 

SGSR >outh r-~r~~wn~.~gra~ldi~en~t--~X~r-~~L-,_~x~--~x~+---~x~r-,r~x~-----+--+-~x~L-,_-x~~-----+--~x~r-~~x7~k--}-~x~4---~ 

SGI3* West Wetland Pond X X X X X X X X X X 
SGt4• South --'~R~un~o~ff~P~o~n~d~+-~x~--t--r~~x~--+-~x-+---+~x~t--r~x~r---~--+-~x~r--r~x~-----+--+-x~t-~~x~-~-~~x~~~-~ 

PC<:5 Plezollleter Sets 
P82 ~-:~~~o~rt~h---.-ce_n_t_e-ro~f~~~~~-n~ch,-~X~--~-r--~x~r-,-~x~---.~x~--~X~,--.--,-,-~x~~-r~x~r-,--.--~~x~--.-x~,--r~X~-r--4 

-PSS -NOrth-- centerof~~nch X X X X X X X X X -+-~x-=--1~--t 

_f88 ~_Nort~--c~e~nr=er~o~f~~~~~~nc~h~X~+--r--r-,_~x~--+-~x-+---+~x~r-~~X~r-,_~--~~x~r-,_-~x~--+--+--~x~r-~~x7_r--}-~x~4 ___ ~ 
P91 North centerof~~nch X X X X X X X X X X 

BWES Water Leu! and Piezometer Pairs 
P31 ONCA ln·;ide Barrier Wall X X X X X X X X X -+--'X.:.._,f----l -m- -· I)NCA Imide Barrier Wall X X X X X X X X X -+--'X.:...-1f----jl 

• P36 ONCA -- ln:;ide Barrier Wall X X X X X X X X X X 
P93* 1)NCA -'Ou~=ts=id~e~Barn~·e~r~w=a~n+-7.x~--+--r--~x~~,_~x~---+~x;-+--~x~r--r-4--+-~x7-r--r~x74 __ ~-+--+-x~+--r~x~-~-~~x7~---~ P94* ,)NCA ln;ide Barrier Wall X X X X X X X X X X 
P95 OFCA Outside Barrier Wall X X X X X X X X X X 
P96 OFCA ln;ide Barrier Wall X X X X X X X X X X 

CAS/casll' JV 
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Ta' 
Long-Term Ground~ Monitoring Plan 
Upper Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

Monito~ Area of Looitioli \lrith 2002 2003·.· 
LocatloJt Gr01mdwater lstQtr 

lD Contunfnatlon t1J .,. 
~ 

CJ 

u 1 - ;. 0: .. ~ ~...l t:IJ 

Pl05 ONCA Outside Barrier Wall X 
Pl06 ONCA -- Inside Barrier Wall X 
Pl07 ONCA Outside Barrier Wall X 
Pl08 ONCA -- Inside Barrier Wall X 
Pl09 _ _!)FCA __ Outside Barrier Wall X 
PliO OFCA Inside Barrier Wall X 
Pill OFCA Outside Barrier Wall X --
Pl12 OFCA Inside Barrier Wall X 

ORCPZI02 :iouth Griffith Uindfill X 
PIIJ OFCA Inside Barrier Wall X 
Pll4 OFCA Inside Barrier Wall X --
Pl15 OFCA Outside Barrier Wall X 
Pll6 OFCA Inside Barrier Wall X 
Pll7 OFCA Outside Barrier Wall X 
Pll8 OFCA Inside Barrier Wall X 

Notes: 
YOC =Sample wil be analyzed for Volatile Organic Compounds 
SYOC =Sample w,ll be analyzed for Semi-Volatile Organic Compounds 
Arsenic = Sample will be analyzed for Arsenic 

3rd ~ lstQtr 
.· 

jJ'ii ~Gt ~ &i "' ;. ~ ~~ ~.!$ 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Full Scan = Sample will be analyzed for YOCs, SVOCs, Pesticides, PCBs, Metals, and Cyanide 
BWES =Barrier Vvall Extraction System 
PGCS = Pelimeter Jroundwater Containment System 
OR: A = Off-Site Containment Area 
ONCA = On-Site Containment Area 
• = P93 and P94 w II be replaced during the On Site ISVE well installation. 

CAS/cas'PJV 
J:/20910603 ACS/ LTMP'Table 8. O.xls!UAPlan! 

Jrd ()tr 

JI;J "' u .•. 
~ ~ 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

2004 

1st· ~tr 

j'ii .... "' CJ 

u U' 1 
~ ~3 ·0 

> ~ t:IJ 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

2005 2006 

Jrd ( tr 1st Qtr 3rdQtr 1st c )tr Jrd Qtr .. , 
~ 

.. _ 
"' 

., CJ .._ 
"' 

.. _ .. -
~ ;. ~ 41 u u '5 ~ 41 u 41 .. ~ 41 "' = ~ 0 .. ;.. ... ;. 

~.!$ 0 <II ;. 

~ 
<II ;. 

~ <II .. ~ <II ~ = CJ 
> ~.!$ > ~ ~.!$ ~..J ~ ... ~t:IJ 

t:IJ 

X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X ' X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X 
X X X X X I 

X X X X X ' I 
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Well 

ID 

Tab· l 
Long-Term Groundw':fer Monitoring Plan 
Lower Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

~~ __ 2_8_+----U~JP~P_4er ____ r--_up~a=di~en~t~~~x~_~x~--+-~x-+~x~~x~r-x--;-_x~_x-+_x __ r-x-r~r-x~~x-+ __ x-+_x-+--+-x--+-x-r_X_'_-r_)~--r-x--r __ x_~ 
MW50 Upper Upgradient X X X X X X X X X I X 
MW07 Upper Upgradient X X X X X X X X X X 

MW IOC Upper Interior X / X X X X X X X X X X X X X X X X 1 X X X 
MW09R Upper Interior X X X X X X X X X X X X X X X X X X X X X X 

~----~~~~~---+~r---r---;---,_-+---+--r--r---r~--~--~-+---+--r--
MW29 Middle Interior ! X . X X X X X X f X X 

X 
~-

X 

~M_W_2_3·+----U~Jpip_<e_r ____ __l?ow~~ad=i~en~r--~x~L! ~X4i __ +-~X~:~x~~x~r-~x-1--x-1_x-+_x __ +-x-r--r-x~~x=~~x~~x~--+-~x~~x~~~x x x X --
MW24 Upper Downgradient X 1 X X X X X X X X X 

MW52 Upper Dow~adient X . X X ' X X f X X X X X X X X X X X X X X X 
1--'-M-W.-:....53-+---Lo-.Liw--e-r----r---o-o-wngradient 1 X X ! X X X 1 X X X X --x· 

MW51 Upjl_er Down~>Tadient X I X X . X X X X ' X X X ' X X X X X X X X X X 
~~~~r-~~-~---r-----~~~~~~~~-+--~~~------;------+---+--r--+---r-~--~~1--+~-+~-~~ ~-

MW30 Middle Down11radient 1 X 1 X X X X X X X X X 
~---~r-----·-----r-----~~ -~~-1---+----~ 

MW33 Lower Downgradient I X i X X X X X X X X X 

~M_w_o_s_;-___ U~Jp~~-er _______ I)ow~r~a=di~en~t~~x~-· ~x~'--+-~x~l~x~~x~--~x~~x~~x-+--'-x-+-x-+--r-x~~x:4-~x~~x~--4-~x~~x~+~x x x ___ r-_x_~ 
I--MW __ 3_1_~ ____ M_id_d __ le _______ DoW!Wadient , X' • X X , X X X X X X X 

MW32 Lower Downgradient · X • X X X X X X X X X 
MW54R Upper _____ Do""!!&radient X : X: X ' X X X X X X X X X X X X X X X X X 
~----r---~------ ---·--·+----~ 

MW55 Lower Dmvngradient i X ' X i X i X X X X X X X 
MW56 Upper Interior i X , X X I X X X X X X X 
M4D Upper Griffith Landfill X i X X X i X X X X X X 

Notes: 

CAS/cas/PJV 
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~·'\: 1.t~.·1) MWH 
"$.! ~10·VTGOMER\'W4TSON HARZ/, 

March 6, 2002 

Kevin Adler 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V, SR-6J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Re: Response to U.S. EPA and IDEM Comments Regarding 
The MWH December 27,2001 Response to Comments on 
The Draft Revised Long-Term GroundwaterMonitoring Plan, 
American Chemical Service, Inc. NPL Site, Griffith, Indiana 

Dear Mr. Adler: 

Montgomery Watson Harza (MWH) has received additional comments from both the United 
States Environmental Protection Agency (U.S. EPA) and the Indiana Department of 

, ~~ Environmental Management (IDEM) on the Draft Revised Long-Term Groundwater 
Monitoring Plan (the Plan) for the American Chemical Service, Inc. (ACS) NPL Site in 
Griffith, Indiana. As you are aware, the Plan was submitted in September 2001. We received 
the initial U.S. EPA and IDEM comments on the Plan in November 2001. After our site 
meeting on November 29,2001, MWH responded to those comments in a December 27,2001 
letter. The second round of comments regarding our response letter was received February 5, 
2002. We have included both sets of comments below in bold face type and followed each 
comment with a response and description of proposed action. 

RESPONSE TO U.S. EPA COMMENTS 

1. Response to Comment 14. The inferred extent of impacted groundwater is smaller 
in the Draft Revised Long-Term Groundwater Monitoring Plan (RL TGMP) 
(see Figure 3) than in the Response to Comments on Draft RL TGMP provided by 
Montgomery Watson Harza (MWH) dated December 27,2001 (see Appendix B of 
Response to Comments on Draft RL TGMP). What is the appropriate extent of 
impacted groundwater? Which figure is being included in the RLTGMP? MWH 
should be consistent with the delineated area of groundwater impact. 

27155 Diehl Road 
SUite 300 
W<,rrenvllle, Illinois 

60!o55 

T e I 630 836 8900 
Fax: 630 836 8959 



The figure used in Appendix B of the December 27 letter was from the 1997 
Groundwater Monitoring Plan, and the inferred extent of groundwater contamination was 
based upon the upper aquifer investigation completed in 1996. This figure was not 
intended to demonstrate the current extent of contamination or concentrations through 
time, but rather that benzene and chloroethane have always defined the extent of the 
plume, and thus are the compounds of concern. The dates and concentrations of each 
well were eliminated in order to simplify the figure. The inferred extent of impacted 
groundwater on Figure 3 of the RL TGMP was a revision of the historical extent. Based 
on the past few years of groundwater results, concentrations of VOCs have been at or 
below detection limits in samples from monitoring wells MW12, MW13, MW14, 
MW15, MW17, MW18, MW37, and MW38. All ofthese wells were inside of the 
groundwater plume or on its edge based on the 1996 study. In each future groundwater 
monitoring report, MWH will clarify any indication of inferred extent of impacts as 
based on historical results or recent results. 

2. Response to Comment 24. It was agreed that MW17 will serve as an upgradient 
well; however, based on the documentation dated December 27, 2001, MW17 is 
located within the area of groundwater impact (see Comment 1). In addition, 
MW17 has had detections of 1,2-dichloroethene (1,2-DCE), ethylbenzene, and 
xylene at concentrations greater than 10 ug/L (see Appendix B of Response to 
Comments on Draft RLTGMP). The date(s) and actual concentrations were not 
provided. Is MW17 a true upgradient well? Redevelopment of MW17 may be 
necessary in order to serve as an upgradient well. If MW17 is really in the area of 
groundwater impact then a new well in the vicinity of MW18 should be installed to 
be truly upgradient. 

The historical results of I ,2-DCE, ethyl benzene, and xylene at monitoring well MW 17 
are provided in the table below: 

MW17 
Date 1,2-DCE Ethylbenzene 

f'1~y __ _lJ_~q ____ -___ !}Q _______ --- -------~_9--
Dec 1994 9 2 
June 2001 NO NA 

Notes: 
All concentrations in micrograms per liter (ug!L) 
ND = Not detected 
NA = Not analyzed 

Xylene Vinyl Chloride 
47 ND 

·-··-·-· -----··---··- --··---···----~- ·-·-· - ---······ ---------------

NO 2 
··-··-· ·-·-····------ --·-···-·--· -

NA NO 

Monitoring well MW 17 was not sampled between 1994 and 2001 

Monitoring well MW 17, while now upgradient of contamination, is close to an area of 
elevated VOC concentrations in the groundwater (the intersection of Reder and Colfax 
Streets). Prior to the installation of the barrier wall in 1997, groundwater flow was south 
and east from the Kapica-Pazmey area. According to the upper aquifer investigation in 

Revised Groundwater Monitoring Plan 
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3. 

1996 (see response to Comment # 1 ), the plume reached as far eastward as MW 18. After 
the barrier wall was installed, VOC concentrations upgradient of the site (i.e., monitoring 
wells MW II, MW I2, MW I7, and MW 18) have decreased. In addition to preventing the 
further migration from the Site, the barrier wall has also altered the groundwater flow 
direction near MW 17. This change in flow direction, together with the sampling results 
tabulated above show that the plume has decreased in easterly extent since the 
completion of the Barrier Wall. If the plume should expand in this area in the future, the 
MW 17 sampling point is well situated to provide the data. MWH will redevelop MW 17 
prior to the March 2002 sampling event. 

Response to Comment 64. MWH reports that elevated concentrations of 
bis(2-chloroethyl) ether are found at MW06, MW19, and MW09R, and has 
proposed annual sampling for this compound at these wells. MWH states that 
bis(2-chloroethyl)ether has "also been detected historically at MW14, MW46, 
MW48, MW49 and MW45; however recent detections of this compound at these 
wells have been below 3 ug/L." MWH does not provide a definition of "recent." 
Should these additional sampling locations be included? 

The table below provides the specific detections of bis(2-chloroethyl)ether in the five 
wells listed above. 

Bis(2-chloroeth "))ether 
Date MW14 MW45 MW46 MW48 MW49 

__M_<!y}_?_2_0 ____ ND __ --~~-~- ___ t{~ ___ _EA____ _ __ !'! ~---
_Jl_!l_y_)22_0 ____ -~ NQ ___________ 1\1_~----- -----~-~--- ___ NA _____ ----~~- __ 
Jan. 1995 20 NA NA NA NA 
----------~----r--------·-- ·---------·-··-- -- -----·-· -··-- --··- ···-------- --------··-·-····-

-~_U_gl_!St1?2L ____ ~~---- ______ 7_1__ ______ LL ______ N_Q ______ -----~_Q ___ _ 
Nov 1996 12 NA NA NA NA 
March I997 ND 13.5 2 J 10 2 J 
--------------~ ------·-· ------------------ -·- ··-····-·······-··-·- ·------····-- ---- ···------

June 1997 ND 8 J 4 J 18 ND 

~- 1997 ND 13 J 5 J _ _ED __ ---~? ___ _ 
Dec. 1997 ND ND 3 J ND ND 
June 1998 ND 7 J 4 J 13 6 J -- ~-- -- -·------ ·----------·-·-- ·-···---- ----··---· --· -··· -·--· ---·--·····- -·-·· ·-·-- ---- ··-·------ -··- -·----·-·· -- --·-····-·· .. 

June 1999 ND 4 J ND 18 ND 
--··---~------- -·-·--~--·--·--. ---------·-···- ·-··----·------- ··--·-··--·--···---- ··------·-··-·-

March 2000 4 J ND 3 J 3 J 1 J 
;-.lotes: 

All concentrations in micrograms per liter (ug!L) 
J = Estimated concentration below the reporting limit 
ND =Not detected 
NA =Not analyzed (wells MW-45 to MW49 weren't installed until 1996) 

From this tabulation, it is apparent that while the compound is occasionally detected at 
these wells, it is not a representative component in samples from these wells. For that 
reason, it was not proposed in the standard suite of parameters for routine sampling. 

Revised Groundwater Monitoring Plan 
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4. 

Of course, these wells will be tested for SVOCs twice in each five-year review period 
and so the designation of "not representative" can be revisited at these times. MWH 
does not believe it is necessary to include the analyses in these extra wells in the interim. 

Table 8. Staff Gauges SG13 and SG14 were not included in the Draft RL TGMP. 
Are these new staff gauges? If so, have their locations been placed onto Figure 1 in 
the Final RL TGMP? 

SG 13 and SG 14 are proposed for installation in the wetlands pond and the detention 
pond in the Off Site Area. Their exact locations have not been determined yet, but 
Figure 1 in the Plan has been updated with their anticipated location. 

5. Table 8. Staff Gauges SG13 and SG14 are marked with an asterisk that refers to 
P93 and P94. Please update the footnote and symbol to reflect the appropriate 
information. 

The footnotes on Table 8 have been corrected. 

6. Table 8. BWES Piezometers P3, PS, and Pll were included in the Draft RL TGMP; 
however, these piezometers were not included in MWH's Response to Comments 
on Draft RL TGMP. Were these piezometers damaged during the Off-Site cover 
construction? If so, were they replaced? If so, what is their identification 
numbers? 

These three piezometers were destroyed during the construction of the Off-Site Area cap. 
MWH does not plan to replace them, as water levels inside the barrier wall are now 
measured weekly at several ISVE wells, which are more relevant with regard to the 
overall effects of dewatering pumping. 

7. .-Table 8. BVSPCassumes that piezometers P109 through Pll9 are the replacement 
piezometers for P97 through Pl 04 installed by Boart Longyear in September 2001. 

All tables in the Plan have been updated to indicate that piezometers P 109 through P 118 
have replaced the destroyed piezometers P97 through P 104. 

8. Table 10. The footnote for "Notes:" is blank. This should either be removed or the 
appropriate footnotes should be included. 

The footnotes in Table I 0 have been included. 

Revised Groundwater Monitoring Plan 
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RESPONSE TO IDEM COMMENTS 

9. Comment #22. According to IDEM staff notes of the November 29 meeting, it was 
agreed that MW13, MW37, and MW39 would be added and that they would be 
sampled semi-annually not annually. This may be a typo. However, IDEM staff 
recommend that MW13 be included in the semi-annual sampling events. 

10. 

According to MWH notes, monitoring wells MW12, MW37, and MW39 were to added 
to the monitoring network, and sampled on an annual basis. It is our recollection from 
the meeting that monitoring well MW 13 was not included however it can be added for 
annual sampling, to be revisited in the next monitoring plan revision. 

After reviewing the response to comments, IDEM staff recommend that a new 
baseline be created. The current baseline was developed with groundwater data 
that was generated before the barrier waD and groundwater extraction system were 
installed. IDEM staff recommend that Montgomery Watson Harza (MWH) use 
existing groundwater data to develop new baseline concentrations for the site. 
Using groundwater data collected after the barrier wall was installed, may make 
rebaselining the site easier and more cost effective. This approach is similar to 
what Black and Veatch recommended, but would provide a more accurate baseline. 

Several concepts about the baseline were discussed during the meeting on November 29, 
200 I. However, our notes show that the consensus was to continue with the existing 
baseline for the time-being and thereby avoid potential complexities that a new baseline 
might introduce. For example, a significant number of the objectives listed at the 
beginning of the plan include evaluating the effectiveness of the remedial activities. 
To re-set the baseline would seemingly dismiss the history that is needed to make that 
evaluation . 

. . :,·Since the make-up of the baseline is not related to the sampling parameters and locations, 
we recommend proceeding with the Plan, as modified in these responses to comments. 
As Kevin Adler observed at the meeting on November 291

\ the monitoring plan is a 
"living document." We agree that it is appropriate to modify both the objectives and the 
requirements of the plan on occasion to insure that it is adequate for monitoring the Site 
and remains cost-effective. Therefore, we would be pleased to evaluate and discuss any 
specific recommendations you have for developing a new baseline. 
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If you have any further comments or questions, please do not hesitate to call me at (630) 836-
8923. 

Sincerely, 

)~OMtER~ TSON HARZA 

~?~--Peter Vagt, Ph.D., CPG 
Vice President 

cc: Sean Grady, IDEM 
Barbara Magel 
ACS RD/RA Technical Committee 

Attachments: Figure 1, Tables 7, 8 and 10 

CAS/PJVljmf 
J :'20'•10603 ACS\L TMP\20209060Ja52.doc 
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Table 7 
Evaluation of Upper Aquifer Groundwater Monitoring WeJis 

American Chemical Service NPL Site, Griffith, Indiana 

Area of Location with Respect OBJ#3 OBJ#4 
Identification Groundwater to Area of Groundwater Upgradient Downgradien 

Contamination Contamination 
\1Wll North Upgradient X 

r--· 
\1WJ2 Upgradient X --
\1Wl3 Interior 
\1W37 Downgradient X --

f--
MW38 Transgradient 
\1W39 Transgradient X 

f--· 
\1W40 Upgradient 

r--· 
\1W48 Interior 

1--· 
\1W49 Interior 
:\1Wl4 West Downgradient X 

f--· 
MW46 Downgradient 

r--· 

1--· 
M-IS Griffith Landfill 
M-4S Griffith Landfill 

.\-IW06 South Interior --
\-IWIS Downgradient X 
\1Wl7 Upgradient X 

1---
:\1Wl9 Interior 

f--· 
MW41 Downgradient 

f--· 
\-IW42 Downgradient X 

r--· 
MW43 Downgradient X 

r--· 
MW44 Downgradient X 

~. 

MW45 Interior --
MW47 Transgradient 

~otes: 

OBJ#S 
Interior 

X 

X 
X 

X 

X 

X 

OBJ #3 == Objective 3: Collect and analyze groundwater samples from upgradient monitoring wells in 
the upper and lower aquifers to document background groundwater water quality. 

OBJ #4 == Objective 4: Collect and analyze groundwater samples from the monitoring wells at the 
downgradient boundaries of the site to monitor the boundaries of groundwater impacts. 

OBI t/5.::: Objective 5: Collect and analyze groundwater samples from the .interior of the areas of 
contaminated groundwater to assess progress toward attaining cleanup objectives in these areas. 

Shaded wells== groundwater samples from well not needed to meet Objectives 3, 4, or 5. 

Ci,S/cas/PJV 
J \209\0601 ACS\LTMP\Table5,6,7,9.l\Js[UA Sampling] 
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illllll ,,. Tab 
Long-Term Groundw~ Monitoring Plan 
Upper Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

Monito~ 

Location 
Ar·~a of 

Groundwater 
Location with 2002 2003 2004 

lsfQtr 3rd Qtr 1st Qtr 3rd Qtr 1st Qtr 

2005 2006 

3rd Qtr 1st Qtr 3rd Qtr 1st Qtr 3rd Qtr 
ID Contamination 

:~onitoringVVells~-~----r-~~~~--~~~~~~--,-~,-~~~--~~~~~~-r~r--r~r-~~~~~~,--,--,---,-~~--~-r------4 
M w I I North -----:l::'Jp'--'"'-gna_d::-ie_n_t --1---'X-:-' -1--='x+-t---t---::x,.,-t--'-'x'--t----:xc:--t--x,.=-t--x:-:-+-x-+-:x:-:--t---:-x:+-+--+--:-x:---t--'-'x-t---:x-'_t---'::cx:-+--t---t---'x,.:.._t--'-'x'-+--x,.o-L2L X I X 
~f2- r- Upgradient X X X X X X X X X X X X X -~- ---x-J----x-

MWI3 ----~m~te-:ri-:o~r---4~x~--::x~--+-~--'x,.:-~-l-~x~~x~~x~--+-x:-:-~x+~~-~---=x~+-~--=x-'-~x+-1--+-~x~--+--x · x x 
MW37 -----=o~,·,-w~n~Jgr~,a~d~ie-n-:t~~x-~·-r~X~-t---r~x~t---r~x~~x~~x~t--r-x~~x~-t--r~x~+--~~x~-~x+-t--~~x~t--r--'x~r--r-x:- x 
MW38 =: Trans_g@_dient X X X X X X X X X rX --
MW39 _T--::r~an~s~gr:a~di~en~t~+-x~·-+~X~--~-~-~x~--+--='x~~x-+--'x,.:-+--t---:x~~x~--+--+~x=---~-l-~x,-4--'x~--+--+-x~+-~--'x,.:.._ ___ r~~ 
MW40 -- Upgradient X X X X X X X X X . X 
MW48 :=. mterior X X X X X X X X X X X X X X X X X j--X+x-----x-
MW49 Interior X X X X X X X X X X X X X X X X X l X rx-.----x-
MW 14 \"/est --:::D~o,_wn=:srr.:::.ad.:;cic::.en~t-t--:-:X-+--'X-=-t--,---+~X=--t....:.X-=-t~X'---:-___:_:X-+~X;---t--'X-=--t----;-X;---t--'X-=--t--+-----t~X:7----t--'-X-'-+~X-+--'X-=-t-+----+~X-+--'X-'--t-:-'X:-~ ~~ 
MW46 Downsrradient X 1 X X X 1 X X X X X • X 
MW06 S >uth Interior X X X X X I X X X X I X X X X X X X X X X X X X X I X X X 
~~:~ --~D~;-~....:wp~granc::.srr~,;~~~;-;r---+--~~:~~~~__::_:_~X~~~;---t:~~~~~;---t-7~~~~~~-~~~~~--'~~~~X~~~~~~~~~:=--t~~~__::_:_~x~-7~~--'~~~~~f]t ~ ~ 

MWI9 ~---~--"-'n~te~n~·o~r--:~~x~--'x=-=--t--'x,.:.._ __ +-x~~x+~x:7---~x~~x~j--'X-=--t~x=--t--'x~~x~--t--x~~x-'-+_x~_~x~~x+-4~x~--'x~~x~~ ~~ 
MW41 --:D;:;-'·-'wn.....c...<srr~ad:;;.ie"-'n-:t-r.X;;-'--+-;;--!---~x;;----,-;-t---'x~_,_' ---:-:--+--·~x-t--;-;-t---;-;x=--t--;-;--t--+--+--~x;----t--;-;-t----;x;-:-t--;-o+---+---r-x:-:---+-:-.,.+~x_L_ ___l5___ __ 
MW42 ------:::D~n,_wn~~~a~di~e~nt~+-:-:x~~x;;-,:-~~~x~~x~~x~~x~~x~I-,X~~x~_x~-~~----;x;;---~x~~x~~x~-~~~x~--'x~-7x7----'x~ __ x ______ x_ 
MW43 Downgradient X X 1 X X X X X X X X X X X X X X X X X X X X X 
MW44 Down~adient X X X i X X i X X X X X X X X X X X X X X -----x-
MW45 -----~~n-t~er7io_r ____ +--~x~--::x~---+~x~~x~~x~~x~~x~:-,x~~x~-x~-~-;~x~+--::x~~x~--::x~-+--+~x~--'x~4~x~-~x~ -~----x-
MW47 
M4S 

_______ 
-~~T~r,a~n~s5~or,~a~di~e~nt~+--~x,~-+---+-~X~-+-7X~--;~X~i-~_~X~-~-1--~~X~+--+~X~-+--t-+-~X~-+-~X~----- ___ X __ ____ 

Griffith Landfill X I X X X X X X X X X 
Starr Gauge~ & Piezometers 

P13 I S)uth 
PI? S)uth 

Griffith Landfill X X ! X 1 X : X X X X X +---- X 
-Gri~ffi~nh~La~n~d~fi~ll--+-,~x-+-+--~, ~~x~-+-~x-+----+-x~-!--r~x~r----;--+-~x~r-~~x~-~----+---+-x:-:---+---+~x~ :x----

SG5 1\ orth 
SG8R S:>uth 
SGI3' West 
SGI4' South 

l---~~~·::~{~~~:gr~~~~~i~~~~~~t-+~~-~-~~:-4-7~~-4-7~~-~~~~r-~~~~r---4r-~--'~~4---t~~~-4-----4----t~~~-4-~~:_r== ~ -
I----=R=-u-n-o=ff~P~on-d~-t-~x~r-~-;--+-~x-+-r--:x~~~~x~--;-7X~----+--r-~x-4--+-~x=-+----t-~~x~--4-~x~t-- :x------

PGCS Piezc·mete.r :~; ~=ets~-.....,...------------r-,-:-'""T"--r--r--.---:,.-r--r--;-:--r---.---:-:--r--,-.,:-:--T"""-r-T"""-r~:--r--.-~-r---r--r----,.---:--r--r-
P82 1' orth center of PGCS trench X X X X X X X X 

1 --: "'~-~c::.c::.~~+-~~4--+-+-~~-r~~~--4~~--+-:-:-t---b~~4---:7-+--t--c=--~-I--1--+-~+--+-:.X~l==J X 
P85 --~iorth ----~---,n-te_r_o_f_P~G~C~S-tr-en~c~ht--X:~+--+---+--+--x~+--+-x~+----+--~x~-+-~x~-+--+-+-~x~+--+-x~'.-+-+--+-+-X~+--+~-

----pgg---~lorth ---~;nter of PGCS rrench X X X X X X X X 
P91 1'~---~~~n~te.~ro~f~P~G~CS~tre~n~c~h~X~+---+-t---+--'x~+--+-x~+--+--~x-+-+---;-;x-+--+--+--+--~x~+---r--'x:-;.-t--+---+-+--x:-:---+--+~-

BVVES VVat,~r Levfl and Piezomete::r..:P:..:airs=..:;__ __ ""T"--:-:--r-T"""-r-,-.,:-:--r--r--:-:-r---r---:-:-o--.--:-:-,--.-,--.--:-~,.--""T"--:-:--r--T"""-r---,-.,,...,......T"""-,----.....,..--...----.----ll 
P31 ONCA Inside Barrier Wall X X X X X X X X X X J __ 
P32 ONcA ___ ,_lnside Barrier Wall X X X X X X X X X X _[__ 
~ CNCA r--·lnside Barrier Wall X X X X X X X X X X 
f.-~ CNCA <)ut!ide Barrier Wall X X X X X X X X X X 

±
4' __ C __ N_C_A ___ r---~ln~si=d-e--'--'Ba~m--'·e~r~w-a~ll~~x~~--+--+---+-~x~--+-~x~---4~x~--;-7X~--;-~--;-~X~+--+-x~:.-+--+---+--+-~x~--+-~x-,+--·t-~x=--r---

f----~'FCA --~-~)u~t!.~id=e~B=a~m=·e~rw~al~l+-~x-+--+---+---t-:-:x-+---+-~x--+----+~x--+--+--~x;---t--+---t--+--~X7-+--t--'X;-;,-t--+---+--+--:-:x-+---+-~x~+--·~-7xc-~ 
L__~•FCA ---~-~~n~si:~d~e~Ba~rr~ie~r~W~a~ll~~X~--~~--~~X~--~~X~--~___:_:X~--~~X~--J-~--~....:X~~~--'X~:·~--~~--~~X~--~~X~~--~-~X~~ 

CAS/cas/P JV 
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... , .. Tat 
Long-Term Groundw~ Monitoring Plan 
Upper Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

Monitori~ Area of Location with 2002 2003 
Location Groundwater hH~tr 

ID Contamination Ill <J 
... _ 

s u ·a ... .. 
- ;o. 0 .. 
;~ ~ 

Ill ... (/) ~ -PI OS O"'CA Outside Barrier Wall X 
PJ06 O"'CA 

--
-'lnsi.je Barrier Wall X 

-~~ _.Q"'CA __ Outside Barrier Wall X 
PI OS O"'CA -'lnsi.je Barrier Wall X 

~~ OFCA Outside Barrier Wall X 
PliO OFCA Inside Barrier Wall X 
Pill OFCA Outside Barrier Wall X 
Pll2 OFCA 

---
!-'Inside Barrier Wall X 

ORCPZI02 South G1iffith Landfill X 
Pll3 OFCA 

--
c-lnside Barrier Wall X 

PI 14 OFCA Inside Barrier Wall X 
Pl15 OFCA -- C>utside Barrier Wall X 
Pll6 OFCA Inside Barrier Wall X --- --
Pll7 OFCA (>utside Barrier Wall X 
PI IS OFCA lnsi je Barrier Wall X -Notes: 

VOC =Sample w·.ll be analyzed for Volatile Organic Compounds 
SVOC =Sample I\ ill be analyzed for Semi-Volatile Organic Compounds 
Arsenic= Sample wtll be analyzed for Arsenic 

3rd Qtr 1st Qtr ... _ ... -Ill 
:::::1 ; "' .. u .. .. 

- ;o. - ;;. <II .. 0 <II .. = ... 
~....l ~....l ""oo ~ 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

Full Scan= Sample will be analyzed for VOCs, SVOCs, Pesticides, PCBs, Metals, and Cyanide 
BWES =Barrier w, II Extraction Sy.;tem 
PGCS =Peri mete~ Groundwater Containment System 
OFCA =Off-Site Containment Area 
ONCA =On-Site Containment Area 
I =Staff gauges wil be placed ir. the wetlands pond and the detention pond in the Off-Site Area. 
2 = P'l3 and P'l4 "ill be replaced during the On Site lSVE well installation. 

CI\Sicas!T'JV 

J '2091060 '\CSI LTMPnable F.lr xi,[!IAPI:tn] 

3rd Qtr 
... - Ill 21 .. u <II ;;. 0 ~~ ~ 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X j 

X I 

2004 

1st Qtr 
... _ "' <J 

Ill u ·a 21 ~ u 0 .. 
~~ 0 > ~ ~ (/) 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

2005 2006 
3rd Qtr lst Qtr 3rd Qtr 1st Qtr 3rd,~ 

~0: 1il<l 
Ill <J 

... _ ... _ 
u Ill u ·a Ill Ill ... -· u .. .. u .!! .. u 41 Q.ll- 5 

<II ;;. ... ;;. 0 .. -;;. 
<W ~ ,_ 

0 ~j 0 ~~ 0 <II ;;. 0 <II "' :I ~~ ~ ~ ~~ ~....J""(Il ~ ~ (/) ~ ~ 

X X X X X 
X X X X 

- ---x--
X X X X X __ 
X X X X X 
X X X X X f-----X X X X X 
X X X X X 
X X X X X 

t----

X X X X X 
X X X X 

-· 
X 

t----

X X X X X 
'-----

X X X X X 
X X X X X -
X X X X X 
X X X X X 

Page 2 of 2 



.. 1111' TabU 
Long-Term Groundwater Monitoring Plan 
Lower Aquifer Wells Monitoring Schedule 

American Chemical Service NPL Site 

2002 2~3 2004 2005 2006 Well 

ID 

Well Screen 

Depth in 

Lower Aquifer 

Location with 
Respect to Area of 

Groundwater 
Contamination 

1st Qtr 3rd Qtr 1st Qtr 3rd Qtr 3rd Qtr 1st__,Q,_t_r·4--'3'--'-r-'-d·__,Q,_t_r_ 3rd Qtr 1st Qtr 1st Qtr 
' 

MW28 Upper Upgradient X X X X X X X X X X X X X X X X X X X 1 X 
r-------~-----~----- r--· -~--~---

MW50 Upp~~~r---~--~U~pglr_a_d_i_e_nt __ -+_x __ +--r--r-x--r--r-x--r-__ ,__x __ ~,__x~---r~r-x--r-,__x~---r~~x~r-~~x~~~-=x~.r----t 
MW07 Upper Upgradient X X X X I X X X X X i X 

MW lOC Upper Interior X X X X X X X X X X X X X X X X X X X X 
MW09R Upper Interior X X X X ! X X X X X X X X X X X X X X X X X X X 
--------t-----~---'---- ----------------+---·+--+--+---~~--~~---r---r--r---+--+~~---r~,~~~-r~+-~~~~ 

MW29 Middle Interior X , X X X 1 X X X X X X 
MW23 Upper _____Q_owngradient X X X : X X X X X X X X X X X X X X X X ~ 
MW24 Upper Downgradient X X X X X X X X X X 
~~52 Upper _____Q __ ow __ n~g~r_a_d_i_en_t __ r-x--+-x-r __ r-x ____ x-r_x __ ~1 __ x~ __ x __ r-x-; __ x~_x~---r-x--rx __ 1 __ x~_x~---r~x~~x~~x x x x 

MW53 Lower Downgradient X X ' X X X X X X X X 

MW5 I Upper Downgradient X X t X X X : X X X X X X 1 X X X X 1 X X X X X 
1-------f------'L..L--'---.---r--· ··- --·---1-----.f 
I--M_W__::..3_0_l-___ M_:i:.:..d_d_l::..::e ___ + __ Q_owngradient X I X X X X X X X X X 

MW33 Lower Downgradient X i X X X X X X X X X 

1-_M_W~os_~ ___ U_upp~ec:::....r__ Do:::....w.-=n.~gLra..:..d_:ie_:n:::....t __ ~x--~x--'--~--x __ _:x-; __ x ____ x_+-_x_,~x-+ __ x~-=X~--+-~x_,-=X~+~X--'-4-'x~--~~x~_:x~ x x x X -r--- r--~---+---1-----.f 

_M_W_3_1 ____ M __ i __ dd_le ____ __!?owngradient X X X __ 1 ___ -t--X::........t----~X-r--+---+-=X~+----r-X::..::_:f---l--- X X X --r-- ----f--- ---I----
MW32 Lower Downgradient X X X X X X X X X X 

MW54R Upper Downgradient X X , X X X X X X X X X X X X X X X ' X X X 
r--·----------'~------~----~------+----+-~--1-----~r---------r---+--+---+-~--4----b--·l----+--+--4--~------ -----

MW55 Lower Downgradient X ' X X X X X X X X X 
MW56 Upper Interior X X X f X X X I X X X X 
M4D Upper Griffith Landfill X X X X I X X X I X X X 

Notes: 
VOC =Sample will be analyzed for Volatile Organic Compounds 
SVOC =Sample will be malyzed for Semi-Volatile Organic Compounds 
Full Sca-1 =Sample will be analyzed for VOCs, SVOCs, Pesticides, PCBs, Metals, and Cyanide 

CAS/cas'P JV 
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P111 
I 

I 

'r 
/ MW17 

I s 
$ 

MW18 

SG8R ~ - Pf,l + ~ 

\ ·. I \ __ \\1 
\ \ 

9 
MW19 

\ \J·..,\ MW44S 
\ !·. '. 
'\('\ . \ 

. ~~~~\. 
\\ ·. \ 
I\ \ \ 

'\ ·\ .... :\\ 
\\, \ \ 

s 
MW45 

I 
MW47 

9 

·· ""' P9 

~P8 

~ PflO 

P56 
~ 

9MW11 

9 MW40 

9 MW41 

SMW42 

'---~-·-··-····'- .... .L ............ 1.. . .. -J----.. L·--- ---·----~ ........ J._, _____ I ......... - .. L ......... -.1.- •
' .. _, _____ j ... _' ---· _____ , ___ ';\_, ___ '\, \ •.• \j _____ , __ , _____ J_ 

- - --- - - -- - - - - - - ---- --- ···'--·····---'----- .. __ , ____ !. ______ j __________ l __ J, ... 

4000 

--~--.... ......_ flARRIER WALL 

~P61 

o" 

PERIMETER GROUND WATER CONTAINMENT SYSTEM 

UPPER AQUIFER WELL LOCATION 
AND DESIGNATION 

PIEZOMETER LOCATION 

AND DESIGNATION 

ST I>FF GAUGE LOCATION 

AND DESIGNATION 

SURFACE DISCHARGE LOCATION FOR PERIMETER GROUND 

WATER CONTNNMENT SYSTEM 

~,;ORCP71 ORC PIEZOMETER LOCATION 

AND DESIGNATION 

NOTES: 
1. GRAY WELLS INDICATE MEASUREMENT LOCATIONS 

INCLUDED IN 1998 GROUND WATER MONITORING PLAN. 
2. P93 AND P94 DO NOT EXIST, BUT WILL BE REPLACED DURING 2002. 
3. SG13 AND SG14 ARE PLANNED FOR INSTALLATION DURING 2002 . 

FILE • J•/209/0603 ocs/drowings/L TMP/uo .. wlo.dgn 
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VIA EMAIL 
March 12, 2002 

Kevin Adler, SR-16 
Remedial Project Manager 
U.S. Environmental Protection Agency, Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Re: Response to U.S. EPA Comments, emailed March 11, 2002 
Regarding the MWH March 6, 2002 Response to Comments on 
The Draft Revised Long-Term Groundwater Monitoring Plan, 
American Chemical Service, Inc. NPL Site, Griffith, Indiana 

Dear Mr. Adler: 

Montgomery Watson Harza (MWH) received the following additional comments on the Draft 
Revised Long-Term Groundwater Monitoring Plan (the Plan) for the American Chemical 
Service, Inc. (ACS) NPL Site in Griffith, Indiana. These comments, received by email on 
March 11,2002, were in response to MWH's March 6, 2002letter. We have included the new 
comments in bold face type below, followed by a response and description of proposed action. 

We believe that there is consensus at this time as to the locations and parameters for the 
sampling event that is scheduled for next week and so we are proceeding with plans to 
mobilize for the sampling on March 18th. In the meantime, if you have further comments or 
responses please provide them and we will address them as we continue to plan for the 
sampling. We will provide a paper copy of this letter along with previous response letters with 
the final draft of the Monitoring Plan when you indicate we have satisfact01ily addressed the 
agency comments. 

RESPONSE TO U.S. EPA COMMENTS 

1. Response to Item 2, MWH's Response to Comment 24 - MWH performed limited 
sampling of MW17 over the past 10 years (three sampling dates - 1990, 1994, 
2001). BVSPC agrees with MWH's statement that since the barrier wall was 
installed, VOC concentrations upgradient to the site have decreased. The future 
sampling results for MW17 should be closely watched, keeping in mind that 
MW17 was once interior to the plume, in order to verify that the plume no longer 
extends to this area and that MW17 is truly an upgradient well. 

MWH agrees with this observation, and will monitor the results from MW17 to verify 
that it is a valid upgradient I side gradient well for the monitoring network. 



2. Response to Item 10, MWH's Response to IDEM's Comment Regarding Baseline 
- BVSPC appreciates the issues of creating a new baseline and keeping the old 
baseline. It may be appropriate to create a "new" baseline (from existing data) 
now that the barrier waH system is in place and MWH wiH be recommending a 
corrective action to address the current groundwater contamination. There is 
some worth to maintaining the "old" baseline as a comparison to pre-remedial 
activities. 

As indicated in the previous response to comments, MWH agrees that there are benefits 
to modifying the baseline as long as there is not a result loss of histmical 
understanding. We will be happy to discuss options for setting and naming a new 
baseline. In the meantime, MWH could add a visual marker to the Concentration vs. 
Time plots to point out the dates in which certain corrective actions were completed. 
For example, the markers could be added to indicate the dates that the following were 

completed: the barrier wall, the perimeter groundwater containment system, and the 
ORC applications. These could provide a 'quick' look at how these actions have 
affected the concentrations of benzene and chloroethane in groundwater without 
developing an entire new baseline. 

At this time, when reviewing data from each monitoring event, MWH does watch for 
any sharp increase in concentrations as well as watching for baseline exceedances. 

3. Comment to Table 7 - MW13 (added per IDEM's request) is listed as interior to 
the plume and fulfilling Objective #5. According to Figure 3 in the Draft Rel·ised 
Long-Term Groundwater Monitoring Plan (RLTGMP), dated September 2001, 
MW13 is exterior to the plume, located downgradient, and would therefore fulfill 
Objective #4. 

For simplicity, the designations for upgradient, downgradient, and inside the plume, 
were kept from the 1997 Groundwater Monitoring Plan. MWH believes it is important 
to remember that certain wells (such as MW13) were once inside the plume, and that 
a small detection in such a well may not indicate a change in the plume dimensions. 
MWH can modify the description for MW13 to "downgradient" or add a footnote to 
the table indicating that it was an interior well at an earlier time. 

4. Comments to Table 8 - Correct third column heading to read "Location with 
Respect to Area of Groundwater Contamination." The location for MW13 
should be corrected to read downgradient instead of interior. The column 
headings for "SVOCs" should be changed to "bis(2-chloroethyl)ether" to reflect 
the annual analysis of MW06 and MW19 for this compound only, not the full 
suite of SVOCs. 

The changes have been made to the table. 

5. Comment to Table 10 - The column headings for "SVOCs" should be changed to 

_Revised Groundwater Monitoring Plan 
3'd Response to Comments 

March 12, 2002 

Page 2 

ACS NPL Site RD/RA 



., ' 

1111 1 

"bis(2-chloroethyl)ether" to reflect the annual analysis of MW09R for this 
compound only, not the full suite of SVOCs. 

The changes have been made to the table. 

6. BVSPC assumes that the remaining figures, tables, and text have been updated 
correctly based on MWH's letter Response to Comments on Draft Revised Long­
Term Groundwater Monitoring Plan dated December 27,2001. 

All figures and tables have been updated to reflect the groundwater monitoring 
activities outlined in Tables 8 and 10, which were included in MWH's March 6, 2002 
letter. 

If you have any further comments or questions, please do not hesitate to call me at (630) 836-
8923. 

Sincerely, 

MONTGOMERY WATSON HARZA 

Peter Vagt, Ph.D., CPG 
Vice President 

cc: Sean Grady, IDEM 
Barbara Magel 
ACS RD/RA Technical Committee 

CASIPJV 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

June .26, 2002 

Mr. Peter Vagt 
Montgomery Watson Harza 
2775~; Diehl Road - Suite 300 
Warrenville, IL 60555 

77 WEST JACKSON BOULEVARD 
CHICAGO, ILLINOIS 60604 

Re: Long Term Groundwater Monitoring Plan 
ACS, Inc. Site, Griffith, IN 

Dear Mr. Vagt: 

U.S. EPA, in consultation with the state, has reviewed the December 2001 Long Term 
Groundwater Monitoring Plan (L TGMP) written by MWH. Based on our discussions 
concerning the last few comments, the L TGMP is in approvable form. Please send me 
2 copies of the final document for our files (and provide one to B&VSPC if possible). 

Please call me at (312) 886-7078 if you have any questions. 

Sincerely, 

ka. 

Kevin Adler 
ACS Project Manager 




